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her structural material on the market. It can then be sawed, machined, sanded, milled, turned, 
Compare “‘Scorcup.iy” Reinforced Plastic to other drilled or tapped. 
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Practical MHD power. 


Dramatic advances toward controlling thermonu- 
clear power. 


A Russian soft landing on the moon, possibly manned. 
A U.S. unmanned moon landing. 

An American in orbit. 

Space probes to Mars, Venus, and the sun. 

The first private aircars. 

Throwaway modular electronic equipment. 

Smaller circuits utilizing molectronic principles. 
Computers 1,000 times faster than present ones. 


Better fuel cells in more applications. 


New anti-radiation drugs. 
Stronger plastics and rubber, and new synthetics. 
Stronger steel alloys. 


Gas-lubricated bearings operable at very high and 
very low temperatures. 


Bigger cans of food. 
Indefinite storage of whole blood by freezing. 


More money to be spent on basic research; em- 
phasis will be placed on hardware. 


Controlled thermonuclear power. 


A U.S. nuclear airplane. 


The much-publicized atom-blasted harbor in 
Alaska. 


Large aircars for rapid transit. 
Practical photoelectric power. 
A practical gas turbine engine for automobiles. 


Fuel cells to replace the internal combustion 
engine. 


‘Replacement of blast furnaces by direct ore 


reduction. 


Irradiated foods in grocery stores. 


by S. David Pursgiove, /-R Washington correspondent, and the staff of Industrial Research 
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co UNITED STATES— its government, industries, schools, and 
institutions—will spend more money on research and develop- 
ment this year than it did in 1959. However, it will be only a 
little more, and will not reach the goals optimistically set 
earlier. 

The outlay this year—slightly more than $13-billion, up 
from just under $12-billion in 1959. 

Government agencies, companies, and trade associations 
told Industrial Research the figure will be up about 12‘. They 
cannot be sure, however, until they know: 

How badly did the steel strike affect sales upon which many 
R&D budgets are based? 

To what extent will current Russian achievements affect 
government planning? 

Will money needed for R&D become tighter or easier in the 
financial markets? 

What will the fiscal 1961 federal budget, which affects the 
ast half of this year, look like? 


| researt h budge is 


In spite of industry and government both giving lip service 
to the need for more basic work, most firms expect to see less 
money spent on basic research this year, for two reasons: 
Congress wants to see some items on the shelf instead of in 
the idea book; and the feeling that it takes more than just 
money to make fundamental scientific progress. 

The attitude of Congress is especially important to research 

astronaut climbs into space capsule leaders. Congress this year will appropriate just over half of 
hy McD ft ( all the research money to be spent in or for the United States. 
In 1956, the federal government appropriated $3.1-billion of 
the $6.4-billion spent on R&D by industry. The latest official 
figures (National Science Foundation) are for 1957, when the 
government provided 52% ($3.7-billion) of the R&D money 
used by industry. The federal outlay is climbing, but even if 
FOR RESEARCH the government’s share of R&D funds should remain the same, 
here is how the money will be spent this year: 
Industrial R&D financed by government. . .$4.9-billion 
Industrial R&D financed by industry 
Government in-house R&D 
Universities and institutions 


The government's unequal support 


The percentage for government-financed R&D in industry 
is misleading. The government will supply well over half of 
the total funds that all U.S. industry will spend on R&D in 
1960. However, this does not mean that the government is subsi- 
dizing each industry to that extent. For example, federal money 
accounts for a little less than 9% of all the R&D money to be 
spent by the chemical industry, but the total amount to be 
spent is only $700-million. On the other hand, the government 
will contribute 85% of R&D money to be spent by the aero- 
space industries. And that is 85% of a huge $3-billion. 

Industry will spend its own and government’s $9.7-billion 
R&D budget this year in the following proportion: 


INDUSTRY (GOVERNMENT SHARE) DOLLARS (MILLIONS) 
Aircraft, missiles, parts (85%) $3,000 
Electrical, non-missile electronics (61%).... 2,000 
Machinery (non-electrical) (38%) 

Chemicals and allied products (9% ) 
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Professional and scientific instruments (;: 


Petroleum products and extraction (4% ) 

Fabricated metal products and ordnance 
(40% ) ; 

Telecommunications and broadcasting (55% ) 


Primary metals (gov’t share unknown) 
Rubber products (gov’t share unknown) 
Food and kindred products 

(gov’t share unknown) 
Stone, clay, and glass products (1‘ ) 
Paper and allied products 

(gov’t share unknown) 
All other industries, including motor vehicles 


(23 


23%) . ke 1,440 
Aircraft, missiles, and related equipment again leads all 
other industry in the amount of money that will be spent on 
R&D. It is impossible to separate the airframe firms from elec- 
tronics companies in this age of missiles, satellites, flying labo- 


ratories, weapons-with-wings, and government “systems” con- 
tracts. However, in the table above, purely electronics funds 


have been separated where possible. 
Authorizations are not obligations 

A quick glance at the federal budget seems to indicate a 
paradox. The aero-space industry will spend $3-billion on 
R&D this year, of which the government furnishes 85. Yet, 
government money authorized for this work is $4,026-million, 
or much more than the total amount to be spent. This is the 
figure that has been paraded recently, but it represents authori 
zations, not obligated funds. The government actually will con- 
tribute $2,550-million. 

The federal budget is full of traps for the unwary who try 
to estimate America’s R&D expenditures without reading the 
fine print. The budget book for fiscal year 1960, which ends 
June 30, indicates that the Department of Defense will spend 
$5,760,300,000 for research, development, testing, and evalu 
ation. A Pentagon spokesman told Industrial Research that the 
department actually will spend only $3,894-million. 

The difference between authorization and obligation is 
brought home forcefully in what actually happened in fiscal 
1959. The R&D budget (corrected to reflect the new research- 
development-test-evaluation bookkeeping) called for the De- 
fense Department to spend $5,540,500,000, but only $3,355- 
million of this actually was obligated. 


A trap in the aerospace budget p 

Another trap: a decrease in funds for military space pro)- 
ects in the fiscal 1960 budget, and an expected further de- 
crease in the 1961 budget, is misleading because it shows less 
money for space research. Actually, it merely means the serv- 
ices will conduct less space work, and the National Aeronautics 
and Space Administration will conduct more. NASA funds do 
not show up in the Defense Department budget. NASA is get- 
ting these funds, will spend them, and will get a lot more 
besides 

(NOTE: One year ago, the Department of Defense ceased report 
ing an “R&D” budget category, and instituted “RDT&E”—research, 
development, test, and evaluation. For many months it was impossible 
to compare fiscal 1959 R&D with 1960 RDT&E. Defense Department 
fiscal officials worked out an accurate interpretation especially for 
Industrial Research. All figures on Defense Department budgets 
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A note on torecasting 
and torecasters 


The Industrial Reseorch Forecast for 1960 
is not designed to agree with those issued 
by the U.S. Department of Commerce, other 
magazines, or back-room prognosticators. If 
it were, it would be of little use to you. 

Figures contained in this article are a 
little more valid, and much more meaning- 
ful, than many because I*R has gone be- 
yond the usual sources of sometimes super- 
ficial information. Forecast director Pursglove 
and the staff of l*R spent months interview- 
ing research directors, company officials, 
trade association spokesmen, and govern- 
ment officials in detail. 

The first variation from many other R&D 
forecasts is in the kind of a yeor used 
versus the yeor for which much information 
is reported. I*R did not use the federal fiscal 
yeor, but the more meaningful calendar 
1960. 

The second variation is in categories and 
in the handling of that largest of all seg- 
ments of R&D money—the defense research 
budget. The !*R forecast recognizes a missile 
industry; most others put a small part of 
the missile dollar into electrical parts, and the 
biggest chunk into “ordnance ond metal 
fabricating.” This is hardly realistic in a day 
when the world’s largest R&D budget is mis- 
siles, and when missile research in turn so 
greatly influences much other research. As a 
consequence, I*R has a realistic aerospace 
category at the “expense” of ordnance and 
electrical parts categories varying from those 
in other forecasts. 

An important difference between !R’s 
forecast and others is that the former recog- 
nizes and considers the influence of politics, 
Congressional attitudes, economic disruption, 
and individual company changes. Several 
economists told us to ignore the steel strike 
and tight money becouse “these things don’t 
affect research.” We disagree. Company 
spokesmen told |*R in detail how their plans 
have been modified by strikes and credit. 

An example of how deep probing hes 
caused dollar estimates to vary from other 
forecasts can be seen in petroleum R&D. 
Several major oil companies hold military 
R&D contracts on missile propellants. These 
do not necessarily involve oil, but they do 
influence the total amount of research 
money to be spent by the oil componies. 
Such contracts were included, appropriately 
weighted for their influence on total budgets. 

These and other omissions, however, ac- 
count for only minor dollar variance. In 
conducting forecast articles now for two 
yeors, several strange methods used by some 
industrial fortune tellers have been un- 
covered. For instance, here's the recipe of 
one prominent forecaster: 

“Take a National Science Foundation esti- 
mate of scientists and engineers to be em- 
ployed by each industry in 1960 [a survey 
already several years old]. Multiply the per- 
sonnel figures by the average wage that 
con be expected. [Let simmer until the 
memory of oversimplification has dimmed. | 
You now have the approximate amount of 
money that the industry will spend on R&D 
for 1960!" 

Have you ever wondered why R&D fore- 
casts differ so widely? —THE EDITORS 





used here have been converted to 
RDT&E equivalents. Also, within the 
past two vears the Defense Depart- 
ment dropped the term R&D in other 
usage. The individual services still have ; 
personnel identified with the “R&D” | aimed toward 
tae. but ona Defense De partment level, | 
it is now “research & engineering.”) 1 il 1) Wail more efficient 
Following ts a cross-section of re- | 

earch projects to be conducted this } } | f 

year in the aircraft, missile (minus i performance of 
some electronics), and related equip- 
ment field 


electronic components 


The | S. has scheduled about 25 


} 1] 
| | 
pace shots for 1960, including an ex | \ LA Bb L | Ne iz 
pe , | ’ W 


veriment designed to carry one ol 


America’s seven astronauts into space Wt Wit 

space probes to the moon about mid HH}! 

year, to Mars around October, and to | Hii = 
the sun and Venus later in the year ii | 


As training of the astronauts (Proj- 
ect. Mercur proceeds, McDonnell 
Aircraft will continue testing the space 

ipsule to house one of them. De- 
signed to withstand any known combi 
nation of acceleration, heat, and aero- 
dynamic forces that may occur In re- 
entry, the capsule will be equipped 
with retro-thrust rockets and para- 


{NH 
chutes to effect safe descent 
\ more exotic aspect of the man ii I 
in-space projects is under study by 4 
optimistic scientists at Republic Avi- Hh | 
ition: a moon garden. Basic aim of Mil i 
vegetables be NW 
grown in lunar greenhouses to supple 


the project ts to determine the lowest 
pressure it which pe > to Mt 


ment more portable staples, will ma- Hl 
ture. It is part of an Air Force study 
» determine feasibility of establishing 
moon Dase 

North American’s Rocketdyne Di {iN HOt 
vision is working on NASA's single vil 
chamber 1,500,000-lb.-thrust rocket 
engine, | The same division hes a 
basic contract (Air Force Office of 
Scientific Research) and an advanced 
contract (Wright Air Development 


Center) for ion propulsion system for 


i wl 
Nh 


Newly developed 


space project vehicles. Rocketdyne is 
using a small-scale cesium surface ion for testing 
motor in its studies. It is a joint effort 
sits Hieinen tidied Geatanen, Yon SEMICONDUCTOR COMPONENTS 

Advanced flight testing of GAM-77 


Hound Doge air-launched ballistic mis The new Produc-Temp Bath 
sile will occupy a lot of North Ameri 


answers today’s need for more crit 
in time this year. Even more R&D ical equipment to test component 
time will go to the new development abil 1 Heese 
caimiiniil Ct kein: An en ei reliability bh separate thermistor 
Leer ronas controls in the Produc Temp Bath LABLINE, Inc. 
maintain variable temperatures 3070-82 W. Grand Ave., Chicago 22, Ill. 
thin +0.1°C. Bath temperatures 
Associated with North American can be kept constant or varied from 
ind Lockheed in developing launch 100°C to —55°C. While fluid is — 
ind support equipment for Polaris is agitated, test materials can be im Firm 
Westinghouse Electric. Several million mersed and rotated in all possible Address 


in R&D money slated for Westing planes. Mail coupon today City —— 
house is charged to “aircraft and mis 


Catching dummy missiles 


Name 





Ask your dealer or 
siles” in the military budget. Oper write today for Bulletin 31.5P 


INDUSTRIAL RESEARCH -FEB- MAR 





; 


hm 


il 


is |. 


unning 


about 


ear. This is the West 


at ipult 


dummies 


fired into the bay 


ine silo, mountec 


launch sy 


stem 


Ihe dummy 


from a 
i on land 


for 


mis- 
mock 


Westinghouse will work with Lock 


} 


inted we 


¢ 


year to 
I he project 


b to cat 


d trom underwater 


cheed 


will be 
launched 


jects (satellites 


convert all 
the Lockheed 


spoKkesm in 
on the Pol 
IRBM 


uses i 


ch 


nethy retrieval process of 


says 


and 


mostly ) 


dummy 
Ope ration 
tower 
dummies 
and avoids 


pea 


em 
ari 
on 


The 


AEROSPACE-ELECTRONICS 





firm is working on plans for a recover! 


able, reusable booster for vehicles in 
space projects ( ompany chemists are 
studying surface behavior of materials 
in near space (reactions in low-density 
atmosphere) and, with Lockheed phys 
icists, will try to develop new plasma 
acceleration methods and devices 

The finally settled Dyna con 
tract will shape much of Martin’s and 
Boeing's 1960 
Martin the 
manned, hypersonic space glider 
Basis of the power plant will be a 
Martin Titan 300,000-lb.-thrust ICBM, 
The Air Force 
seriously expects Dyna Soar to be the 


a rocket-launched pas- 


Soar 


missile future during 


will build the booster for 


soon to go operational 


forerunner of 


senger plane that, within 10 years, will 
carry passengers half way around the 
world in an hour 


Thin-winged Dyna Soar 


Boeing, responsible for assembling 
and testing Dyna Soar, has to contend 
with some unique design problems 
right away. Dyna Soar's wings will be 
almost razor thin; thus fuel 
stored in the fuselage. However, many 
factors dictate that some part of the 
fuel will have to the 


must be 


be carried in 


wings, at least early in a flight 


The Air 


Force says the use of alu- 
minum as the main structural material 
is out because it would place a ceiling 
on speeds the plane could hit later 





in its evolution. This means Boeing 
will have to plan on thin sandwiches 
of steel. 

Aerojet-General expects to spend 
more this year on projects ranging 
from nozzle studies to high-energy 
fuels and new work in infrared 

Food Machinery & Chemical Corp.'s 
Grand Central Rocket Co. will expand 
its R&D facilities and efforts toward 
developing solid propellants for the 
Army’s Nike-Zeus anti-missile missile 
More than $2-million will be spent 
just on “developing and proving a new 
class of high performance propellants.” 

The fuels will deliver more specific 
impulse than any previous solid pro- 
pellant, and will be ready this year 


Ford's tevicar 


Ford Motor Co. is in the aircraft 
field through its levicar. Ford’s Aero- 
neutronic Systems subsidiary holds an 
Air Force contract to evaluate the 
principle systems involved in levi 
equipment 

Ford also will continue research 
this year on a four-passenger levicar 
it hopes to build next year. It will be 
used to provide design data for a later 
40-passenger rapid-transit levicar. Ford 
uses the frictionless, rail-mounted 
vehicle; levipads cling around the rail, 
separated by a film of compressed air 

Ford expects to spend more than 
$100-million on research this year, 
up a little from last. One of the major 
projects will be the improvement of 
gas-turbine engines already developed, 
and the development of new ones 
on uclear energy 
North American Aviation, while 
essentially an aircraft firm, will con- 
duct some of its more glamorous proj- 
ects this year in fields outside of avi- 
ation 

The sodium reactor experiment and 
the organic moderated reactor experi 
ment are being conducted by North 
American’s Atomics International Di- 
vision. The same division is working 
with Interatom, a West German affili- 
ate of North American-Demag A.G., 
to develop an organic-moderated ship- 
propulsion reactor 

Meanwhile, the N. S. Savannah, 
world’s first nuclear passenger-cargo 
vessel, is scheduled to go into oper- 
ation next summer. One fuel loading 
will take it 300,000 miles 

A new look at nuclear propulsion 
for aircraft was offered by Goodyear 
Aircraft, which announced it has 
under study a 444-million cubic foot 
lighter-than-air craft which would 
avoid many of the problems of shield- 
ing in conventional airplanes 


The challenge of tusion 


The real challenge in atomic re- 
search for 1960, however, is the har- 
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1OCHROME is a super-pure chromium metal, made by decomposition of 
chromium iodide. It contains no single metallic or gaseous impurity in 
quantities greater than 10 parts per million (0.001%). 


1OCHROME has displayed a higher degree of ductility compared to other 
so-called pure chromium metal. The improved ductility was attributed to 
the high degree of purity. 


IOCHROME will be useful in two areas: In the development of high 
chromium content super-alloys and ductile chromium base alloys.—lt is 
generally accepted that increased chromium content will improve high 
temperature properties. 


1OCHROME makes it possibie to add 5 to 10 percent more chromium to 


certain alloys without impairment of their fabricability or room tempera- 
ture ductility. 


CHROMALLIZING, a process for surface alloying refractory metals, 


superalloys and even ordinary steels, protects these metals at high 
temperatures. 


Write for illustrated bulletin R 


hromalloy corporation 


450 Tarrytown Road * White Plains, New York 
White Plains 6-0020 


CHROMIZING CORPORATION, LOS ANGELES, CALIFORNIA 
PROPELLEX CHEMICAL DIVISION, EDWARDSVILLE, ILLINOIS 
Propellants, cartridge actuated devices, explosives and special chemicals 
ELYRIA FOUNDRY DIVISION, ELYRIA, OHIO. Quality gray iron castings 
SINTERCAST DIVISION, YONKERS, N. Y. Machinable carbides & nuclear materials. 
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which named the series and pays for 
the work—still says SNAP stands for 
“Systems for Nuclear Auxiliary 
Power,” in spite of newspaper refer- 
ences to “Satellite Nuclear Auxiliary 
power companies are pooling Power,” “Space Nuclear Auxiliary 
yurces to put MHD into the Power,” and Newsweek's “Secondary 
, Nuclear Auxiliary Power.”’) 

| aboratorv The Martin Co. will carry out the 

$s generating power on a small bulk of its $838,000 AEC research 
using the MHD principle. It 5 : contract for the liquid fluidized bed 
reactor The LFBR an attempt to 
make nuclear power competitive 
would use low-enriched uranium in an 


the science 


ome o far in the past 


that Avco ¢ orp ind 10 major 


res 
iS a power source 


»-Everett Research 


means suodstituting not, 
nized moving) gas for the wire 
il moving) armature in a ger 
However, it is the principle easy-to-reprocess form and might be 
able to operate without control rods 
The reactor would be turned on sim 


ply by forcing the water moderato: 


sion and plasma research 


at least 300 laboratories 


outgrowth of MHD experi- J . > up through a bed of fuel pellets 

The key problem of pellet abrasion 

h plasma engine, now in_ the has been solved via the old standby of 
model stage. Held to be top ’ any lubricating problem powered 


ie 


nts is Republic Aviation’s magnetic 


for the first space propul . graphite added to the reactor wate 
rol engine because of its HIGH-TEMPERATURE FURNACE at NBS Martin will increase its R&D out 
can maintain controlled electric ar 


: 7 cn this year as a result of several of 
in an atmosphere of any composition 


sumption and weight, and 
rreater thrusts than the ton Its *t projects (other than Van 
t utilizes spurts of electron- guard) bearing fruit and its outstand 
n plasma, heated by nuclear-gener- ing profit record last year 


} t\ 


electricity 
Among other organizations 
MHD research are _ Lockhee 
Ramvo-Wooldridge, General Atomics 
W tinghouse, General Electric Tu 
Universit Chicago Midway Labora 
ind NASA's Lewis Research 
leveland 
zained on MHD 


se s,s peeing ippl ed 


Well over half of the money avail 
able for electronics R&D comes from 
the federal treasury. Major fields ex 
pected to burst into full bloom this 
year are modular concepts for throw 
away equipment and molecular elec 
tronics (molectronics ) 

Westinghouse Electric has a “match 


on controlled fusion 


ind Atomic Energy Commission box tube” undergoing test in radar in 


shout maior break ‘ termediate amplifier stages. It is de 


WOBBLE TEST developed by Goodyear signed to fit into printed circuits, and 
electronically determines lends itself to automatic feeding of 
fractional irregularities in tires. all components for assembly in mod 


ule use 


The modular work appeals espe 
cially to the new strategic army con 


OuTDOOR KeTTie af General M 


€ hudroger 


cept, which calls for missile launcher 
Mver 
fire-control centers, electronic intell 


to high pres é in conversion 


of fatty acids to useful products gence gear, data reduction centers 


and other equipment best repaired on 
the battlefield by throwing away faulty 
components and replacing them with 


«4 


packaged circuits 

The demand for order-of-magnitude 
reductions in component size makes 
the new development of molecular 
electronics attractive. The principle 
here is to eliminate individual com 
ponents and replace them with one 
component that combines all the 
functions of a circuit 

Example: Westinghouse has _ built 
an optical telemetry circuit out of 
one small circuit that replaces 18 con 
ventional components and 16 soldered 





joints. The moletronic “circuit” has 


two soldered joints input and out- 
put and reduces the size of the 
equipment from about 14% cubic feet 


to less than half of a cubic inch! 


Photoelectric power 


In other electrical projects West- 
inghouse is working on one of the 
roadblocks to practical generation of 
photoelectric power high internal 
impedance. The company’s Astronau- 
tics Institute has developed cells with 
impedances of about 3,000 ohms. A 
previous photoelectric cell had an in- 
ternal impedance of about one meg- 
ohm 

GE and Republic Aviation have 
proposed a method of lighting whole 
cities with small, efficient generators 
operable by shooting electronics and 
ions through a magnetic field. Inten- 
sive R&D may begin in 1960 on the 
plasma generators, which could pay 
off in five to 10 years. As much as 
|-million watts could be generated by 


hooting stream of plasma at speeds 


three times sound through a magnetic 
field only three feet long and with 
the magnetic poles six inches apart 
New electronic computing tech- 
niques limited only by the speed of 
light will be investigated by Reming- 
ton Rand, Philco, Minneapolis-Honey- 
well, IBM ind RCA this year. Ex- 
periment il techniques already have 
performed simple computations at 
speeds of 500-million times a second 
If perfected, the new computers could 
operate 1,000 times faster than pres- 


ent systems 
Fuel cell breakthroughs 


A hybrid electrical-chemical devel- 
opment to receive intense interest dur- 
ing 1960 is the fuel cell. That dozens 
of companies are pushing hard for 
new fuel cell breakthroughs comes as 
no surprise to viewers of magazine 
and TV 


already seem to have replaced the in 


advertising, where the cells 


ternal combustion engine 

After a decade of research, very 
high-efficiency (60%) fuel cells are 
being predicted in earnest as replace 
ments for tractor or auto engines, and 
power sources for everything from 
spaceships to radio transmitters. With 
such a prospect, no company even re- 
motely concerned with power genera- 
tion can afford to ignore the fuel cell 

This year, fuel cells will approach 
300 watt-hours per pound (as against 
10 watt-hours per pound for a stand- 
ard auto battery). Research will con- 
tinue in finding the right combination 


among electrolytes, electrodes, and 
fuels (both exidant and reductant). 
GE, National Carbon Co., Allis- 
Chalmers, and the Army Signal Corps 
are representative of groups studying 
“hydrogen-oxygen” fuel cells, in 
which these elements are the fuels and 
a concentrated alkaline solution serves 
as the electrolyte 

Most fuel-cell firms also are inves- 
tigating the “ion exchange membrane 
fuel cell,” similar to the hydrogen- 
oxygen cell except that it has a por- 
ous membrane in which are fixed 
groups of ionized atoms. This type of 
cell is being pushed because of its 
low operating temperature, absence of 
any liquid electrolyte, and good 
power-to-weight and power-to-volume 
characteristics 

Other kinds of fuel cells are the 
GE and Lockheed “Redox cell,” which 
uses chemical intermediates to con- 
vert the energy of its fuels into elec- 
tricity; the “regenerative fuel cell,” a 
closed system being investigated by 
Mine Safety Appliance Research 
Corp., in which reactants must be re 
generated continuously at high tem- 
peratures from the products of the 
reaction; “molten salt electrolyte,” a 
type under consideration mostly in 
Europe and characterized by high op- 
erating temperatures, fused salt elec- 
trolytes, and cheap fuels such as car- 
bon monoxide or natural gas; and 
consumable electrodes,” based on the 
continuous consumption of materials 
functioning both as fuel and electrode, 
researched by National Carbon, Aero- 
jet-General, RCA, and Dow Chemical 


In fields more normally considered 
chemical, intensive research will con- 
tinue during 1960 in protein chem- 
istry, especially photosynthesis and 
enzyme chemistry. The gray area be- 
tween organic and inorganic chem- 
istry will be explored thoroughly. This 
includes inorganic polymers, silicones, 
and fluorocarbons. Physical chemists 
will continue reséarch on fusion, free 
radicals, solid state, and intermetallics 
Solar energy will occupy chemists in 
two fields photosensitive materials 
and sea water to fresh water conver- 
sion 

One of the most exotic areas of 
chemical research this year is in a 
joint program of the Army Surgeon 
General’s R&D Command, the Atomic 
Energy Commission, Air Force, Navy, 
and Public Health Service. Chemists 
in the program are seeking antiradia- 
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ADVANTAGES 
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from insulation 
to isolation... 


YOU'LL FIND THEM 
FELTS! 


Versatile A+ felts serve an almost 
infinite variety of purposes 
muffling the roar of a jet ... cushion- 
ing the vibration of a punch press. 
They can be made soft and resilient 

or tough and unyielding. They 
offer practical answers to thousands 
of design problems. Whatever your 
design need, in absorption, sealing, 
insulating, filtering, cushioning, 
polishing, or special fashion effects, 
A+ felts can help you meet it. 
Send us your problem; our engineers 
will follow through promptly. 


\merican felt 
Company 
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901 Glenville Road, Glenville, Conn. 
Among our famous trademarks: 
ViISTEx— fiber-reinforced gaskets and 
seals; WINDSOR FELT— nonwoven 
bonded fabrics; HUSHALON — dec- 
orative and acoustical wall covering. 
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analyzed for sorting, finding defects 


such as cracks or inclusions, or for 


gaging. The technique can measure 


both magnetic and non-magnetic ma 
terials 
Another 


1960 is a new testing system for accu 


Magnaflux project for 
rately locating and recording lack of 
braze, excessive braze, deformed core 
ind other irregularities in brazed 
sandwiches. Several air 


evaluating the 


honeycomb 

craft 

system 
Research 
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iffect research 
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s metals will go up about 

A super superstee!l 
U.S. Steel’s principle reseat 
est is in developing lighte 


strength steels, mostly for missiles 


Ihe company expects a major break 
through i steel that will exceed the 
most rece! new steels in all desired 


characterist A USS official say 


even to 


s the 
w metal will be superio! 


company’s recently announced 


dentifed as a superalloy 
more strength-per-weight 
he constructional alloy 
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other reasons 1s its time now 
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deen spent 
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drop 


sibilities of actual research programs.’ 
Lubricating with gas 


One company, however, did tell 
IeR about one of its major efforts for 
1960. American Machine & Foundry 
said it will further its recent work on 
gas-lubricated bearings. AMF has high 
hopes for bearings as components in 
military applications 
Speeds ranging from 165,000 rpm 
to 500,000 rpm in turbo-compressor 
units and shaft-rotor systems are pos- 
sible with the bearings. Conventional 
oil-lubs 


mum 


icated bearings permit maxi- 


speeds of only 100,000 rpm 


Besides permitting increased speeds 


ind eliminating vibration, gas-lubri- 
ited bearings permit operation over 
would 


temperature extremes that 


either freeze or vaporize other lubri 


ints 
The mechanics of tood 


Rese irch in the food 
industry has been climb 
recent A Na 
Assn. economist ex 
RAD budget to rise again 
for all foods, not just can 


processing 
ind packing 
steadily in years 


anners 


preserving. As in most in 
the food R&D 
and the canning in 


budget ts 
profits 
pects its profits to be up this 
reason is the impetus given 
ods sales by the new public 
ste for mixed juices 


Food 


foods with 


eople say we will have more 
built-in services, such as 


~wked foods and meals. Container 
7es vill imcrease due to the in 
reased ge family size and more 
uburbar 

On the othe hand, irradiated foods 
re still long iv from the neigh 


orhood grocery store 


Medical research will increase dur 
ing 1960. and part of itt will be done 
by industrial laboratories. How much 
industry share will be ts nebulous 


Howevel several large chemical and 


petroleum companies have medical 


centers that conduct medical research 


n addition to devising safety pro 
grams 

Some of the federal money for this 
vork will come from the National 
Institutes of Health. NIH expendi 
tures have quadrupled in six years to 
the cons-ernation of President Eisen 


hower and NIH officials 
The President pointed out that there 
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is a limit to the rate at which research 
He fears 


the large increase in money may lower 


can grow, yet grow soundly 


the quality of approved projects, divert 
to research the manpower needed in 


teaching and medical practice, and 
discourage the expansion of non-fed 
eral support of medical research 

\ new technique for the prolonged 
storage of whole blood that may revo 
bank is 


expected to become a practical reality 


lutionize the present blood 
in 1960 by scientists at Linde Co., a 
division of Union Carbide Corp. In 
vestigations have shown that quick 
freezing to 320 F with liquid nitro- 
gen offers indefinite storage poss ibili 
ties with maximum recovery of red 
blood cells 

The project is representative of the 
tremendous variety of medical re 
search to be conducted by industry 
research which at once includes drugs, 
medicines, electronic machines and 
optomechanical, electromechanical 
etc. tools for the physician or surgeon 

Whether all or any of the projects 
reviewed here will bear fruit during 
1960 is uncertain, of course 
standpoint 


gamble, but even more so is the lack 
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company research is a 


of research © 
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i. THE 64 YEARS since its discovery, 
(and later the he) 
contributions to 
ence and technology. More than that, 
Wilhelm Konrad Roentgen’s rays are 
furnishing an important link in the 
circle of feed-teedback -and-control 


that is America’s gathering industrial 


the X-ray gamma 


has made bold ba 8 


, revolution, in automation 


In 1890, “classic” physics — except 
tor a few more experiments and deci- 
mal places-—had pretty well explained 


all physical phenomena 


As’ one physicist described more 
than SO years later. “Newton's laws 
of motion and gravitation. the con- 


cept of conservation of energy. the in- 
laws of magnetism and 
electrostatics. the kinetic theory of 
gases, Maxwell's equations, and Fara- 
every- 


verse square 


day's laws fully accounted for 
thing from the motion of the planets 
and the operation) of an engine to the 
Brownian movement.” 

The photoelectric effect, discovered 
in L887, was curious, but would re- 
main so only temporarily, everyone 


was sure. 
A crack in classical physics 


‘Then, in 1895, the bearded Ba- 
varian professor announced to the 
December meeting of the Wurzburg 
Physico-Medical Society his discovery 
that a Crookes tube which he had 
heen using to study the nature of the 
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$13,000 to $16,000 





® A major corporation with oper- 
ations near Los Angeles and near 
New York, has an excellent sen- 
ior level position open in its 
Operations Research Staff. Vaca- 
tion, company-paid medical and 
life insurance, working con- 
ditions, and other benefits are 
among the best in the nation. 


@ The position requires strong 
ability in system analysis and 
synthesis with experience in 
military systems and/or equip- 
ment desirable. Familiarity with 
military electronic equipment 
such as displays, data process- 
ing and communications equip- 
ment and some knowledge of 
modern weapons and their em- 
ployment is also needed. 


@ Those interested in consider- 
ing this position should have a 
Master's degree (Ph.D desirable) 
and at least five years’ experi- 
ence in above or related fields 
Training and experience should 
be recent with interest shown in 
keeping abreast of new develop- 
ments in operations research, 
linear programming, game the 
ory and/or theory of communica 
tions, information and noise. 


® Inquiries will be considered in 
confidence. You are invited to 
send your resume to 


INDUSTRIAL RESEARCH 


200 S. Michigan, Box 2479 
Chicago 4, Ill. 
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stream of electrons between electrodes 
in a near-vacuum produced unseen 
rays. This invisible light, to which he 
affixed the mathematical symbol for 
the unknown, x, could pierce such 
objects as a 1,000-page book to illu- 
minate a screen of barium platinocya- 
nide or form an image of hand bones 
on a photographic emulsion 

The crack in classic physics had 
been made. Other wedges that ham- 
mered it open still further were the 
discoveries of radioactivity by Bec- 
querel in 1896, of polonium and ra- 
dium by the Curies in 1898, and of 
the gamma ray (which, like the x-ray, 
is an electromagnetic radiation gen- 
erally of wavelengths that range from 
several to several hundredths of an 
angstrom) in 1900 by Paul Villard 
On top of the classical ruins physicists 
began constructing the new science 

Scientists discovered new and ex- 
citing phenomena in x-rays: 1896, 
x-rays were found to cause the ion- 
ization of air molecules; 1906, x-rays 
scattered from an atom of carbon 
revealed it has six electrons; 1910, 
heavy elements emitted characteristic 
radiation when bombarded by x-rays 
(fluorescence); 1912, x-rays were dif- 
fracted by crystals; 1913, x-rays were 
reflected; 1914, the wavelength of an 
x-ray beam was related directly to the 
atomic number of the material in the 


7, 


Bod 


target; which helped establish in 1919 
the present concept of the atom; 1923, 
an x-ray scattered by an atom changed 
its wavelength as a result of giving up 
some of its energy to an electron 

Except for the small-scale manu 
facture of Crookes tubes and of aux 
iliary electrostatic equipment for labo- 
ratory and medical use, industry pretty 
much ignored the x-ray. Then, in 
1913, through the person of Dr. Wil 
liam D. Coolidge of General Electric, 
it produced a dependable, stable, and 
controllable high-vacuum tube that 
would make x-raying practical 

The Coolidge tube used a white-hot 
filament to “boil off” electrons. Racing 
under electrical attraction, these elec 
trons slammed into brother electrons 
in the atoms of a tungsten target, forc- 
ing them to yield x-rays. 

In various sizes, shapes, and power 
requirements, and with suitable re- 
finements, the hot cathode tube de- 
sign was adopted for hundreds of 
medical and dental, diagnostic and 
therapeutic devices 


100% nondestructive testing 


Industrial x-ray’s late start came in 
1922 at the War Department’s Water- 
town Arsenal, Mass., with the instal- 
lation of a 280,000-volt (or 280-kv, 
for kilovolt) apparatus. The fan- 





beam was directed through 


shaped 


large castings and onto sheets of 
photographic film that after develop 
ment were inspected to detect minute 
metal 


cracks and blowholes in the 


Thus radiography, a new means of 
100% nondestructive testing, had 
been introduced 

Five uircraft 
radiographically by 


Next to grab 


years later, all parts 


were inspected 
the aluminum industry 
on to x-rays were pressure-vessel fabri 
cators, who in wanting to replace 
rivets as fasteners, used radiographs 
to assess new techniques of welding 

Industrial use of x-ray received its 
biggest push in World War II under 
the pressure of government specs and 


light 


that could reach into things and reveal 


the growing war. The invisible 
hidden flaws helped speed the pro 
duction of all kinds of 
equipment: jeeps, tanks, trucks, bomb 


heavy war 


ers, and battleships 
Virtually a_ splinter 

1939, industrial x-ray 

found itself full-grown in 1945 


specialty in 
manufacturing 
Sales 
began to multiply 


S30-million tor x-rays 


In 1959, according to E. W 
industrial marketing manager 
Milwaukee X-Ray 
trial x-ray 


Philleo 
at GE’s 
Department indus 
sales in the U.S. totalled 


$30-million. In the next 10 years this 
probably will double 


beyond this would depend on new de 


eure Forecasts 


velopments in the uses of radiation 
something hard to foretell, he points 
out 


Because radiography is the largest 
single field in which x-rays are used 
by industry, been much 
effort toward extending the power of 


X-Tay 


there has 


tubes in two directions 

The higher the voltage of the tube, 
the greater thickness its rays can pene 
trate. For through feet of 
accelerators have been built that 


seeing” 
steel 
generate x-rays in million electron volt 
(mev) ranges. At the same time, you 
don't a drop forge to break a 
watch crystal So 


down to 


need 


tubes have been 
sizes and 
weights that can pierce only fractions 


of an inch of metal 


scaled portable 


Among today's 
re GE's I|- and 


that use the 


light-heavyweights 
2-mev x-ray tubes 
cascade 
kIc ks 
Coupled 
transtormer 


principle of 


spaced voltage developed by 
with a 
which 


iron 


Coolidge resonant 
eliminates the 
Reso- 


mev unit 


need of an core this 


tron” ts a_ self-contained 


Other light-heavies are High Volt 
age Engineering Corp.’s Van de Graaff 
which build up their 
charges electrostatically and reach 


generators, 


RAY-LESS INDUSTRY 


Van de Graaff 
reach 10-mev. An- 
machine is Radi- 
Dynamics Inc.'s 1.5-mev 
Dynamitron.” 


Tandem 
modification can 


4-mev. The 


other electrostatic 


ation 


Besides reaching high energies, these 
mev machines can produce x-rays that 


spray 360° circles around their tar- 
This means not only that the 
rays penetrate up to eight inches of 
steel, but that test items can be ringed 
around the source 
Artillery shells, for 
be propped up on 


gets 


instance, can 
revolving tracks 
ind exposed at the rate of five per 
minute. Or the source can be placed 
inside large-diameter castings to ex 
pose the entire circumference at once 

The most powerful industrial source 
of x-rays is the betatron. GE's 1S-mev 
and Allis-Chalmer’s 24-mev 
are essentially smaller 
atom smasher 
oped at the University of 
Dr. Donald W. Kerst (now at Gen- 
eral Atomics). In the betatron, elec 
trons contained in a 


betatrons 
models of the 
devel- 
Illinois by 


huge 350-mev 


hollow ceramic 
doughnut” are accelerated by mag- 


netic fields to speeds near that of light 
Betatrons can be cheap 


Betatrons are big and 
but can be 


expensive 
money-saving in very 
heavy-duty work. A three and a half- 
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e photog: 


Re sotron 


iphed 


in 


BIRD'S EYE VIEW 
operation she 


con ; 


ona 


image 
rate 


cri 


Cyclops Co-60 unit). X-rays 
constant, while gamma rays d 
to half-life. X-ray beam sources 
ong them be confined to a fraction of a milli 
meter while a radioisotope can be 
small as an eighth inch. (The smalle 
the beam source, the better the reso 
lution of he r idiograph ) 
Further. savs GI tubes are safer 
i shattering accident, the 
tube may be destroyed but the radi 
tion 1s off with an isotope acel 
dent hot stuff can be splattered 
ver part of the plant Also isotope 
isers must hold a license from the 
U.S. Atomic Energy Commission 
While many more versatile ra\ 
ources have become ivailable the 
graph part of radiography dragged 
behind. Then came photographic films 
th better sensitivity, density, con 


resolution 


ind 
The dry photo electrostatic tech 
nique developed by Hafoid-Xerox 


Corp., which eliminates the dat 


provides for duplication 

I luoros Opy whe C le radiog!i iph 

s viewed directly of i creen has 
heen used on a limited basis, mainly 


to inspect grains, fruit, and vegetables 


for spoilage Materials denser than 


guarter-inch of steel couldn't be 


fl oroscoped because high-ener 


would be a danger to the opel itor 
vell as reducing the contrast 


reen 


Brighter thhoroscopy 


Then, three years ago, North Amer 
er can Philips Co. introduced its “Nor 
re] elco” industrial image intensifier. The 


one minute device raised by 1,200 1 mes the bright 


minutes by a Picker ness of the image on the glo ving 





screen. Shortly after, Westinghouse 
marketed its “Fluorex” image intensi- 
fier. Old quarter-inch steel energies 
could be used for inches of steel 

Late in 1958, GE introduced a new 
invention called “TVX” which prom- 
ised to advance industrial fluoroscopy 
by giant steps. Developed by Dr 
John E. Jacobs, it provides x-ray 
images on a 12-inch television screen 
that are 10,000 times brighter than 
those of conventional fluoroscopes, 
can be viewed in normal room light- 
ing, and at one or several points up 
to a quarter of a mile from the assem- 
bly line 


r'VX gets its high intensification by 
directly converting x-ray energy into 
electronic energy with a lead mon- 
oxide screen. Norelco’s and Westing- 
house’s intensifiers, on the other hand, 
electrically amplify the fluoroscopic 
light image 


GE’s James Heck, industrial radio- 
graphic specialist, believes that in a 
decade systems like this could replace 
about 75% of all radiography now 
being done on film. “Industry is be- 
coming automated. We're not going 
to build a part in a minute and then 
wait 30 minutes to see if the part 
is any good,” he says 


TVX=-geared to the "60s 


Evidence that TVX is geared to 
the 1960's are some of its present 
uses: inspection of honeycomb steel 
airplane skin panels, and detection of 
performance-affecting bubbles and 
cracks in solid missile fuel. More mun- 
dane uses include on-line inspection of 
propellers, potted electronic compon 
ents, canned nuclear fuel elements, 
and heating elements and thermostats 
of electric frying pans 

Ten years from now, TVX well may 
be replaced by a new picture bright 
ener that amplifies images 50,000 
times. It is being developed by Lon 
don’s Imperial College of Science 

Radiography, x-ray’s big arm, falls 
under the general heading of “absorp 
tion” among the categories of uses of 
the invisible light: heavy material 
absorbs more than light material. This 
means that you beam the rays through 
one side of a sample and measure the 
differences in density on the other side 

Replace the image former with a 
semiconductor such as cadmium sul- 
fide and you have a whole new field 
of radiation applications. This par 
ticular crystal is sensitive to x- and 
gamma rays, and converts them di- 
rectly into electrical energy 

In its simplest use, cadmium sulfide 
checks the height of ingredients in 
sealed Opaque containers on conveyor 
lines. More of the rays are absorbed 
by the can and its contents than by 
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more fascinating links 
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hation 


th 


iutomation 
er general fields of x-ri 

diffraction 
work 


min 


emission ind 


used 10 analytic 


chemists ind 

irs, using such equip 
produced by RCA. Now 
techniques are stepping 


labor ind the 


esoteric 


the itory onto 


on line 


nri | f 
incipie OF 


the 


some 


first, emission 


resence iS 


physicists 
oO call it), is that each chemical 


lement emits x-radiation of charac 
atoms are 
X-rays 
Re search 
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standard 


ivelength when its 
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Quantrol 
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gh energy 
Applied 
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from 
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from a 


and 


pectrum beams 


tubes are turned on stream 


of rejected material copper 
the 


naturally 


instance. In 


flotation 


i 


plant, for 


etection unit are crystals 
the 
quency of copper 


The 


of the 


tuned to characteristic x-ray fre 


intensity of this ray is meas 


concentration of copper! 
ted to an electrical 
ted 


to automatic 


Conve! 
into an analog 
controls 
temperature 


the 


pressure 


minimize copper in the 


control of a 
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nuous chemical 

now ommercial 
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| ind the thickness of 


ting 


A pattern of rays 


principle, dif 
identify 


The second inalytic 
fraction, has 
ind their arrange 
crystalline states. The 


crystal 


been used to 


compounds itomic 


ment in Various 


principle this simple: each 


itters X-rays in a pattern and of a 


frequency peculiar to the specific ar- 
rangement of its atoms 

Rolf Edholm 
manager of GI 
that 


out of 


product planning 
s industrial x-ray sec- 
diff iltimately 


the laboratory and 


tion, feels action 
move 
production line primarily for 


trol of 


‘ omplex chemical 
products such as pharmaceut cals 
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X-rays and x-ray machines also 
have opened the door to new appli- 
cations of another kind of penetrating 
radiation, that of electrons 

Until they found ways to cool their 
tubes, early x-ray workers were an- 
noyed by their targets melting from 
the intense heat of bombardment by 
electrons. Now Temescal Metallurgi- 
cal Corp. of Richmond, Calif. is ex- 
tending this annoyance to purify such 
refractory metals as columbium and 
tungsten. Once perfected, their tech- 
nique may replace vacuum arc fur- 
naces used by such refiners as Wah 
Chang Corp 

Take the target off a mev x-ray 
machine and you have an energetic 
stream of electrons that are being 
used to sterilize surgical instruments, 
preserve food, vulcanize tires, treat 
silicone rubber so that it can be sold 
as an insulating tape, and raise the 
temperature properties of polyethylene 

Petroleum manufacturers are work- 
ing towards new gasoline cracking 
processes based on irradiation repoly 
merization and pharmaceutical con- 
cerns are looking toward routine elec- 


tron sterilization of drug products 
The danger of x 


The chemical effects of radiation 
brings up another and important point 
concerning the x-ray: its biological 
effects. There are no two ways about 
it radiation, per se, is dangerous 
to man 

But how dangerous is it in the 
plant? 

The haz irds ir¢ ilwavs there “s 
concedes Dr. E. Dale Trout. GE radi- 
ition physicist and member of the 
National Committee on Radiation 
Protection But the degree of haz 
ard is reduced in inverse ratio to the 
knowledge of the people who use it.” 

Since the beginning of industrial 
radiography, he points out, x-ray 
equipment has borne warning labels 
and safety officers have been consulted 
so that installations could be planned 
with personnel protection in mind 

The “bible” for such installations 
is the U.S. Department of Commerce's 
Handbook 60, which every purchaser 
receives. It shows how to enclose high- 
energy sources in lead or concrete 
walls, how thick these must be, how 
scatter and leakage are controlled by 
barrier doors, and points out remote 
controls that may have to be provided 

Of course, no plant equipment can 
be installed without safety precautions 
And once these are accounted for, 
x- and gamma rays yield a rewarding 
look into the unknown that save 
countless breakdowns, failures, spoil- 
ages, manhours and dollars, and pro- 
vide unique new nondestructive quali- 
ty controls in this age of automation. » 


announces the purchase of 


LANGMAR CORPORATION 


manufacturer of the 


LANGDON Vacuum Pump 


For several years, the LANGDON has 
attracted widespread laboratory use by 
research chemists because of its unique 
simplicity of design and ease of oper- 
ation. The LANGDON is completely 
noiseless . . . operates at 1725 r.p.m. 
requires minimum maintenance 
and no stock of spare parts... uses 
only 50 ce of ordinary SAE 30 motor 
which can be changed while the 

35 |. /min. (free air) pump is on stream. 
50 microns ultimate vacuum Find out for yourself why the 
Change oil while running LANGDON Pump is proving by its 
Can be disassembled, cleaned performance under a wide variety of 
and reassembled in 30 minutes operating conditions that it has un- 
Positively noiseless equalled superiority in the normal 
Full year guarantee operating range of .6 mm. and above. 
Write for illustrated, descriptive bro- 

chure and user list 
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PERECO 
rotary 
TUBE 

FURNACE 








continuous-flow calcining or sintering 


This Model RT-472 tube type unit is typical of a wide range of 
standard or special Pereco Tube Furnaces built for individual 
work requirements. It normally operates to a maximum of 2500 
F (other temperatures available) and incorporates a 4'%" 1.D. X 
72” long impervious Mullite ceramic tube; a ruggedly con 
structed gearing mechanism for variable tube rotational speed 
0 to 6 rpm); and a simple arrangement for changing the de 
gree of tilt to control the through-rate of powder-like materials 
of varying grain sizes, from entrance to exit end of tube. This is 
a quality unit for exceptional efficiency, designed specifically for 
delicate calcining-sintering processes. More details available on 
request. 


Ask for Pereco for recommendations on standard 
or special units for operating temperatures from 


450° to 5000 





PERENY EQUIPMENT CO., Inc. 


Dept. Y, Chambers Road Columbus 12, Ohio 
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In the midst of ambiguous and visionary volumes scientific authorities discuss how the Russians 


using artificial satellites; the 


are 
on modern science and industry, the new hard-hitting 


realistic goals of space 
book, Stimulus, stands 


is a practical insight into research; environmental space simulation; the history 


business and engineering today 


ind future of rocketry; the perceptron and other ad- 
Stimulus has been published as an answer to many 


anced computer designs; industrial uses of subliminal 


subscribers of Industrial Research magazine to an perception; business decision making; how to moti 
thologize its pecial state-o! the-art reports on Sp ice vate the technical mind; 
- 


Technology, Psychology in Industry, Basic Research 
ind Energy and Civilization. The 


profits from basic research; 
the controversy between profit and nonprofit research 


beautiful, hard laboratories; one 


rys answer to finding and ex- 


bound book containing these ploiting fundamental knowledge; our 


sections and other government's 
paradoxical role in science; progress in sunpower; 


a new look at nuclear radiation energy; the political 


problems of building a nuclear seaplane; and the 


rmation and printed in vibrant color on extra 
vy stock pl 1d i lasting reference for the 
engineer's or executive's bookshelf 

Sixteen ch rs ; me of the world’s profitable pursuit of underwater research 


_— 
| y, SUNPOWER MUCLEAR RADIATION ENERGY 
i 


} 


1 
RIASRIA { 


Stimulus (copyright 1960) has just gone on sale 


in bookstores for $6.75. Readers of this magazine, 


book direct from the pub 
$4.95. Or they may get 


however, may order the 


a copy free with 
r subscription to Industrial Research, 
Fill out the coupon now, while 


youre thinking 
about it. 





Please S me Stimulus at the special 


of $4.95. 


ne 
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PROFITABLE PROJECTS 


Electronics 


Don't be too hasty in adapting new 
es to expanding mar 
uying stock of com 
The Electronic Indus 

es the unfortunate ex 
many companies with 
es between the two world 
nd emphasizes that mass pro 
components before they 
proven fully could be disastrous 
American transistor manufacturers 
laim that Japanese transistors sell for 
than 80 cents ‘as against $1.35 

i comparable domestic produ 
157 onlv about 100.000 transistor 
were imp rted as compared to 
million estimated for 1959 
of Defense tears this 

ne domestic industry 
reducing R&D efforts to 

ent of national security 

high-purity, single crystals 
irbide being grown in fur 

Stanford Research Institute 

olutionize the transistor in 

Transistors and diodes 

ermanium or silicon for 

elements are limited to 
operating temperatures of 
whereas those made of 
rbide can operate at tem 


1 


1800 | Industrial 


missile technology 
promising area: 

mp-size transistor circuits devel 
Diamond Ordnance Fuze 

re the latest in miniatur 
200 of a cubic inch 
rcuit can replace a one 
The Army 
$200 


' tor , 
rans or circuit 


innual savings of 

utilizing the development 
1! Business M ichines 
ichine ¢ ipable of re 
rom liquid to gas 

in keep temperature 


I 


{ expe ted to 

ments on IBM's 
computer circuits 
» tubes, transistors 

‘ ores in the giant con 
IBM hopes to develop films 
ynths of square-inch area that 


operate at speeds of billionths 


of a second. If these investigations 
are successful, IBM’s mammoth com- 
puters may be reduced to the size of 
a basketball 


Chemicais 


Net profits after taxes of the chem- 
icals and allied products industry in 
creased by almost $10-million between 
the fourth quarter in 1958 and the 
first quarter in 1959. Capital spend 
ing for plant and equipment expan 
sion has declined by some $100-mil 
lon in 1959 as compared with 1958 

[he output growth of plastic resins 
was sharp In the first six months of 
1959, as compared with a like period 
in 1958, the output of vinyls rose by 
+0‘ styrene 40 


hy 35% 


and polyethylene 


Activation analysis is a new tool for 
chemical researchers. Small laboratory 
type neutron generators, if designed 
to produce high neutron flux, could 
find a sizeable market in 


laboratories 


research 
Tracer analysis provides 
i high degree of sensitivity at reason 
able cost 
Radiation chemistry is becoming 

real bonanza to some Companies enter 
Raytherm 
Inc., the stock of which has doubled 
n six months 


ing this new field, notably 


Using electron beam generators 
Raytherm specializes in experiments 


dealing with polyolefins. Principal ef 
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“Don’t worry, it'll pay for itself in 20 years.” 


forts are directed toward developing 
high-temperature, flame-resistant insu- 
lation for wires and cables 


A new crab grass killer has been 
developed at Purdue University for the 
Vaughn Seed Co., which expects sales 
to climb sharply next summer 

The new compounds, either arsenic 
or chlorine-based, are related to the 
well-known family of chlordane weed 
killers. Applied directly to the soil 
when crab grass begins to germinate 
its roots absorb the poisons so that it 
is Starved out before attaining any size 

Natural rubber modified with thiol 
icid becomes more resistant to crystal 
lization, Army research has found 
It has essentially the same properties 
as natural rubber but the elastic re 
covery ts far superior 

A new catalyst developed by Dun- 
lop Research Center is capable of 
polymerizing propylene with isoprene 
Of profitable interest to plastic resin 
manufacturers, the resulting products 
can be obtained with tsoprene contents 
up to 50% 


Nuctear energy 


While enthusiasm for nuclear power 
is somewhat dampened by recent dis 
coveries of oil and gas in Africa, and 
by the abundante of domestic sup 
plies. improvements in technology con 
tinue at a fast clip. Expected advances 
in the fuel cycle show great promise 

Fabrication cost of fuel elements 
iS expected to decline and exposure 
time to increase in the case of boiling 
water reactors. Indications are that 
S0% cost reductions in the next five 
Increase In ex 
posure time may go up by 30 to 50 


vears are achievable 


This two-pronged attack would bring 
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nuclear power much closer to the ‘6 , ane 

competitive threshold with conven- HEVI-DUTY Multiple Unit 

tional fuels. TUBE TYPE COMBUSTION FURNACES 
Pending breakthroughs, civilian atom in Two Temperature Ranges, 1850° F. or 2200° F. 


power plants (under construction or BSoul- Beste Cinsiinentions Didi Dies. 
definitely planned) have reached the naces are available in either the 
lowest point since 1954, when indus- split* (illustrated) or solid type 
try was allowed to enter the “peace- and can be used horizontally or 

modified for vertical operation 
Long-life “Multiple Unit” brand 
and-see attitude on the part of buyers, heating units offer fast heat-up 


time” field. Reasons given are a wait- 


overcrowding of the industry, and _ ause the heat is radiated direct 
y » heating chz ‘r. The 
slow development of the anticipated into the heating chamber. The 


heated length may be divided for 
zone temperature control which 
concerns in the business is making gives greater temperature uniform- 
money, and profits are not expected ity over a specified length. A few 
P of the standard furnaces are shown 
until the late 1960s 
below. Many sizes are in stock 
Special sizes with diameters up to 
today are willing for the first time to 16 inches can be built to your 
guarantee plant cost, capacity, and specifications 


*5-in and smaller diameters are hinged 
fuel consumption. And according to 
HINGED-TYPE TUBE FURNACE FOR 1850° F 
Gwilym A. Price, Westinghouse chair- 


CHAMBER RATING SHIPPING 
man, “Large nuclear power plants of DIA LENGTH WATTS WEIGHT PRICE 


i proven type now can be built which 1% 12 750 35 $ 75.00 
will produce electricity in some high 2% 12 1400 90 $_165.00 
fossil fuel cost areas at a cost com- - : 28 ze 3290.00 
5 36 7500 $ 650.00 
6 40 14500 $1180.00 


European market. None of the eight 


Yet several reactor manufacturers 


























petitive with conventional plants.” 


























For the present, General Dynamics 
Corp., North American Aviation Inc., Ww Bull ee 
rit r Bulletin 659 

General Electric Co., Allis-Chalmers eo ; ‘iy 


or co lete details 
Mfg. Co., Babcock & Wilcox Co., BP ania - 
Westinghouse Electric Corp., Combus- 
Res Pagers Se, ant Poser ie A DIVISION OF [C}—] BASIC PRODUCTS CORPORATION 


actor Development Co. (a group 

headed by the Detroit Edison Co.) HEVI-DUTY ELECTRIC COMPANY, MILWAUKEE 1, WISCONSIN 
must maintain R&D programs and justrial Furnaces and Ovens, Electric and Fuel + Laboratory Furnaces * Dry Type Transformers * Constant Current Regulators 
keep technical personnel by subsidiz 
ing them with other operations and 
with government help 





MICRO-MODULE 


UHF TRANSISTOR 7, 

The firms are not willing to drop » > = 
out and forfeit their investments in PHOTO > Gar 
inticipation of a $2-billion industry 
estimated for the 1970s or ‘80s SYSTEMS 

With power reactors well on the 
road towards success, nuclear scien- ee Se 
lists mow are turning toward other dangerous Bw can be ie safer 
uses of reactor products. The AEC . und easier using 2 General Mills 
has contracted with Sargent & Lundy 


remote handler. With the addition 
to design a low-pressure process heat of our analog controller, many 
reactor for experimental conversion t , tasks can become automatk 
of sea into fresh water. This supple Our experience in remote handling, 
ments present contracts with Fluor particularly in the nuclear indus 
Products Corp. of Whittier, Calif. The try, is second to none. The General 
S&L reactor will be located in south- Mills Mechanical Arm, r remote 
i uli - adioactive 
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ireas, is standard equipment in 
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1early every major atomic energy 
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A General Dynamics _ gas-cooled 


nuclear system seems to lead in the “Y ALE” CAMERA design and build almost any type 
race to find an economical replace- of remote handling equipment. If 
ment for oil-fired merchant ships. Sav- Custom-built precision camera systems for ultra the task you have in mind is a re 
resolution of patterns distortion free : . » the alog c ntroller 
on Kodak high-resolution plates, 1 x 3” or 2 x 10 petitive one, the analog co 


fuel are inherent in the automated Diamond Ordnance Fuse Laboratory type as de can make it completely automatic 


scribed in literature with _ . f a n writ« 
system. The present nuclear freighter | jncreased range ond con For further informatio 


Savannah uses a water-cooled reactor. — NEON renge And : NUCLEAR EQUIPMENT DEPARTMENT 
olerances “ . . = . 
The projected requirements of sepa- Stiles on wis Gel ite al 419 North 5th Street 
rated fission products give promise o your project. Delivery sched 
F } S f f vies now being processed MECHANICAL 
rapid growth to the fuel processing Free 132 pg. Photo Equip 


industry. Demand for strontium, ac- ment & Instrumentation Cato NS ae 
og é | i . 
cording to the AEC, is expected to Minneapolis 1, Minn 


= BUR 
increase by more than 50 times in the 3215 Ai aes oes 


The Mechanical Division of Gen 
eral Mills is equipped to custom- 


ings in Operating personnel as well as 








INDUSTRIAL RESEARCH—FEB-MAR, 1960 33 





GROUP 1 PHOTOGRAPHY 


»OC 


> 


SsOUTH 


MICHIGAN AVENUE «+ CHICAGO 4 


annual reports 
brochures 
industrial 


on location 


editorial 





next five years; use of cesium may 
more than double 

Radiation energy for the process 
industries is another challenge to nu 
clear researchers, but one which may 
be grossly overrated in terms of com 
petitive applications in the near future 
(See A New Look at Nuclear Radi 
ation Energy in the next issue of Ie R.) 

At least nine companies now are 
manufacturing particle accelerators for 
High Voltage 
Engineering ¢ orp. (top producer with 
market) 
General Electric, Varian Associates of 
Palo Alto Nuclear Chicago (¢ orp 
and Applied Radiation 
held) Metropolit in 
and Vickers 


industrial application 


some 40 of the world 


Corp (pri 
Vickers 
Armstrong in England 
Siemens & Halske in Germany, and 
Ph Ilips in The Netherlands 


Present sales are somewhere around 


vately 


$20-million, but as increasing use ts 


made of radiation energy as an indus 


trial tool sales could climb to $75 
million by 1965 


cently a laboratory curt 
im has been so tmproved 
rentists feel it may become 
nuclear urcratt 


us n engines 


Yttrium has low neutron 


ibsorption 
density At 


retains large 


good strength, and low 
high temperatures tt 
amounts of hydrogen 

Ihe metal can be used alone or as 

High purity nother attri 

nuclear reactors has been 

ed. (Lindsay Chemical Division 
can Potash & Chemical Corp 

producer of yttrium, guarantees 

lantities be 99.99 

ill have 


tomic airplanes 


pure.) 
promising future 

Steel companies, which have been 
moving more and more into the con 
crete onstruction market with ther 
byproduct Siav., now ire 
fields 


Bl furnace slag has been used 


ONCE cless 


entering more glamorou 


as an aggregate for portland cement 
and masonry bituminous surtacing 
for nonskid highways, road fill, rail 
ballast, and rock wool for insu 
Slag as raw material for fiberglass 
and tertilizer is next ccording to 
steel research men. For these uses 
the chemical composition of slag will 
have to b controlled more closely 
it now vartes trom fturnace to furnace 
depending on proportions of raw ma 
terials and operating procedures 
Some 35-million tons are produced 
yearly 1 rate of about half a ton 
of slag per ton of iron. U.S. Steel's 
budget for slag marketing doubled in 
1959 and will double again this year 
Geor a Perazic h 
l*R Washington staff 
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New Industrial INFRARED Device 
Measures...Controls Temperature...Without Contact 


itation 


iny has 


lel TD-4 


production plant ope 


has been 


peration is completely 

measures 

of moving 

The high sen 

pt vides reliable 

measuren it low temperatures—the 
lowest standard range is 400°F full 
scale 


Other standard ranges extend to 


000° F Measurements are completely 


Pm ». 


5600 West Jarvis Avenue, Chicago 48, Illinois 


& DIVISION OF 


tomatic and continuous 


sponse time is two seconds. An internal 


I 


calibration provides rapid and 


source | } 


lardization 


accurate stan 

Thermodot measures the temperature 
of a remote object without physical con- 
tact. Operation is based on the fact that 
an object emits thermal radiation as a 
function of its temperature. An infrared 


lens, located in the Thermodot 


yptical 
head, is used to focus this radiation onto 
a sensitive infrared detector. The detec- 


tor generates a signal voltage accurately 


proportional to the radiation 


intensity, 
and the signal is amplified to drive an 
indicator calibrated directly in tempera- 
ture 

The infrared radiation detecting ele- 
ment is hermetically sealed to prevent 
contamination by vapors and fumes. In 
addition, the opti al assembly is housed 
in a sturdy, dust-tight enclosure and is 


ATION 


COMPTOMETER < 


insensitive to vibration and shock as 


normally encountered in the plant. Am 


bient temperature 
120°F have no 


variations from 20 


effect on its operation 


Complete Thermodot Model TD-3 Consists of 
Optical Head, Power Supply and 
an Indicating Controller 


SPECIFICATIONS OF THERMODOT MODEL TD-3 


WORKING DISTANCE Any range greater 
than one foot (prefocused at factory) 


SPEED Responds in two seconds 
CALIBRATION 


permits accurate standardization in seconds 


internal reference source 


EMISSIVITY COMPENSATION Adjustable 
at control panel 


AMBIENT CONDITIONS . Unaffected by am- 


bient temperature variations from 20-120°F. 


FF 4 aT —™ € ¢€ 3 


Telephone: SPring 5-2400 
ORPORATION 
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FACTS 
you should know about 


al uranium 


OMMErC 


What is Commercial Uranium? 

depleted) uranium contains the uranium 
isotopes that remain after the removal of U-235 (with a 
week's radiation exposure only about 1 10th to 1/100th 


Commercial 


the radiation received from an ordinary chest X-ray). It 
is useful in a variety of industrial applications. 


Uranium has many interesting properties. 


For example, Davison Uranium has exceptional density 

68°), greater than lead and about equal to gold. This 
indicates usages as counterweights in aircraft, shipbuild- 
ing, tool making industries— wherever high weight and 
are factors. It alloys readily with many met- 
als including aluminum, chromium, copper, iron, manga- 
nese, molybdenum, niobium, nickel, silicon and zirconium. 


Corrosion resistance is increased when uranium is alloy- 


low volume 


ed with one of these metals. Davison Uranium possesses 
high tensile strength and low thermal expansion. While 
fairly hard (Brinnell 240) at uranium 
becomes very At 1100 


at room temperature, 
malleable 
F. its hardness drops to about 20 


as temperature rises. 


Is Davison Uranium easy to fabricate? 


Davison Uranium may be melted and cast into any de- 


sired shape. It may be formed by extrusion, drawing, 


rolling, swaging, pressing or forging. 


Commercial Uranium with conven- 
tional carbide-tipped machine tools, bearing in mind that 
it has work-hardening characteristics similar to those 


You can machine 


of stainless steel 


It is necessary to machine uranium under water solu 
ble lubricants. Commercial Uranium has been machined 
on a number of tools including lathes and automatic 
screw machines, saws, high-speed mills and centerless 
and surface grinders. 


How about welding? 


Success in welding Davison Uranium has been achieved 
using the Heliarc and shielded arc-consumable elec- 
trode process. At this date experiments continue in 
joining uranium to uranium by brazing or soldering. 
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How has Commercial Uranium been used? 


Present applications include shielding materials, tela- 
therapeutic heads, isotope containers; as counter- 
weights and static balances. And, for many years, as 
coloring agents and glazes. 


Is Davison Uranium denen’ 


Radiation 

Tests indicate that a person can work week after week 
with depleted uranium without exceeding recognized 
radiation exposure levels. 

However, just as other heavy metals such as lead are 
toxic if breathed, care must be exercised to avoid in- 
halation of dusts. A properly ventilated work area 
removes this dusting problem. 


Must special storage precautions be taken? 


Uranium metal (except fines) can be handled and stored 
with methods similar to those used with any other massive 
metal. Fines, however, are flammable and should be 
stored under oil or water. 


is Commercial Uranium expensive? 

Not at all For example, in lots of 1400 pounds or more 
Commercial Uranium is priced at just $4.60 per pound 
—considerably cheaper than other heavy metals, with 
the advantage of superior density. 


Need more information? 


A letter will bring you additional details for the appli- 
cation of Commercial Uranium to your products or 
processes. Write today to Department C-101, Erwin, 


Tennessee. 


w.r. GRACE 2a co. 
DAVISON CHEMICAL DIVISION 
ERWIN, TENNESSEE 
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Throw Wwe 


Ee... SINCE THE PAPER NAPKIN, the paper towel, 
and the paper facial tissue introduced Americans to 
disposable fabrics, people have been looking forward 
to the day when most products now made of cloth 
could be made cheaply of some other material and 
be thrown away after being used once or twice. 
i Industry and consumers have benefited from the 
convenience of being able to blow their noses, clean 
their machines, and wipe their hands with products 
consigned immediately to the garbage pail. The suc- 
cess of these disposables has led to predictions that 
| some day we would stuff soiled bed sheets into waste 
baskets instead of hampers, sleep in tents that could 
be burned instead of laboriously repacked, and wear 
clothes only once. 


Clothes come iater 


New disposable fabrics have been arriving slowly 
and gaining acceptance equally slowly. The throw- 
away bed sheet and the throwaway tent are with us 

! now. Other disposables are already on the horizon. 
Some things, like clothes and materials that require 
complex fabrication, are likely to come somewhat 
aC later. 

Disposable fabrics are inevitable because they are 
convenient. The advantage of not having to sort, 
clean, repair, iron, or sterilize has a strong appeal to 
liesure-loving consumers and cost-conscious industrial 
users. 

Just what constitutes a disposable? A product is 
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y your clothes 


Attempts to make disposable fabrics that are cheaper to throw away than 


launder include spraying a new liquid raw material on a dress form, creating 


special rubber and plastic, and tearproofing—even waterproofing—paper. 


Albert A. Atwell, president Corporate Research Inc 


truly disposable when it is cheaper or almost as cheap 
to throw away than to launder it for reuse. Thus, 
disposability is a function of price. 


How tree is ‘cheap’? 


You have the ultimate in disposability when you 
have what economists call ‘‘free goods.”’ Disposability 
becomes complex when the material is not free. Then 
you have to balance cost of materials, cost of design, 
and ability of the product to serve its purpose. 

However, certain situations require disposability 
unhampered by price. Contamination —biological, 
chemical, radiological, etc.—necessitates throwing 
away a garment or sheet whether it’s as cheap as 
paper or as costly as cashmere. 

The principal reason why disposability is moving 
closer is the appearance ofta multitude of new ma- 
terials, in particular specially developed papers and 
non-woven fibers. One experimental product called 
“Dura-Weve,”’ produced by Scott Paper Co., con- 
sists of paper layers reinforced by a high-strength 
network of rayon and nylon threads. 


High-speed taminates 


Variations in treatment, such as water repellants 
and fire retardants, paper stock, and plastic film 
laminates, make these materials extremely versatile. 
For example, a sheet consisting of a film of plastic 
on one side and paper on the other is now available 
for hospital use. The material prevents transmission 


of infectious organisms from one surface to another, 
yet body fluids are still absorbed in the paper layer. 
The laminate is relatively inexpensive because it is 
produced on high-speed machinery. 

The University of Michigan hospital is trying 
something along these lines as part of its standard 
bed makeup. A sheet of polyethylene film sandwiched 
between two sheets of paper is replacing both bed 
pads and bottom sheets. 

Dura-Weve and other reinforced celluosic materi- 
als, such as Kimberly-Steven’s “‘Kaycel,”’ are being 
used in a variety of successful ways— including linens, 
industrial clothing, tents and toys, headrest covers, 
hand towels, place mats, industrial wipers, and ob- 
stetrical kits. 

A second source of material for future disposables 
may be “‘Clupak,” a new stretchable paper now man- * 
ufactured in kraft grades under license by Clupak 
Inc., the trademark and patent holder. Clupak has a 
built-in extensibility, or stretch, which lets it absorb 
shocks and strains that cause ordinary paper to rip, 
tear, or puncture. Thus, the material becomes strong- 
er and tougher, yet softer and more flexible than 
conventional paper. 

Go ahead! 
stretch this page 


To illustrate the characteristics of the material, 
this article has been printed on bleached converted 
Clupak kraft paper, made by International Paper Co. 
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The flexibility and drapability of the 
paper is apparent even %t a low stretch 
level (8 to 10%). 

Clupak’s high tensile strength was 
an unexpected advantage. During an 
early production run of particularly 
heavy Clupak a workman attempted to 
tear off a sample of the paper for 
weighing. When he had to reach for 
a knife, the paper makers knew they 
had something 

By imparting higher stretches to the 
paper, radical changes in normal 
paper properties can be made to take 
place, opening the way for Clupak as 
a textile substitute. Current research 
indicates that it can be made to 
look and feel like fabric, and can be 
printed, buttoned, sewn, and made 
flame-resistant or sterile. 

Despite Clupak’s unusual proper- 
ties, it is produced by an extremely 
simple, why-didn’t-I-think-of-it me- 
chanical process, invented by Sanford 
L. Cluett, originator of the shrink- 
resistant process behind the “Sanfor- 
ized” trademark. A wet paper sheet 
is compressed between heated steel 
rolls and a rubber blanket, which 
flows when compressed against the 
sheet. The first unit was put in pro- 
duction by West Virginia Pulp & 
Paper Co. in 1958 


Random webs of tiber 


Non-woven fabrics, the second ma- 
jor group of materials showing prom- 
ise in the throwaway field, are ran- 
dom webs of natural or synthetic fibers 
impregnated with a bonding agent 
without weaving. A typical non-woven 
material is “Masslinn,” produced by 


Chicopee Mills, a subsidiary of John-, 


son & Johnson. A similar material is 
being made by St. Regis and Kimber- 
ly-Clark paper companies 

The non-woven fabrics resemble 
conventional woven materials more 
closely than disposable paper fabrics. 
Yet each is different and each repre- 
sents an attempt to develop new ma- 
terials cheap enough to be used in 
throwaway products 

It would be impossible to present 
all of the disposable products on the 
market today, but a sampling will il- 
lustrate the existing state of the art 


As suggested previously, the medical 
field has responded strongest to the 
advantages of disposability and offers 
the most promising field for further 
progress 

One item currently in widespread 
use is the throwaway, presterilized ob- 
stetric linen pack, which contains all 
the linens needed for completing one 
delivery. Disposables also serve the 
medical profession in the industrial 
dispensary. In a factory medical cen- 
ter, linen usage is not usually large, 
but in treating industrial accident cases 
the linens frequently are soiled from 
workers’ clothing, body fluids, and 
drugs. Disposable sheets and pillow- 
cases have eliminated both laundry 
rental and replacement purchases. 


Water-repeliant nurses 


The factor of appearance enters the 
picture in hospitals; nurses and other 
white-clad workers must have spotless 
uniforms. Single-use garments are free 
from discoloration, stains, and tears 
Williamson-Dickie Mfg. Co. sells dis- 
posable white laboratory coats and 
coveralls of Kimberly-Steven’s non- 
woven Kaycel, which is made of paper 
lined with nylon fibers. The garments 
are water- and fire-resistant and cost 
from 50 cents (for laboratory trou- 
sers) to 75 cents (for lab or shop 
Semi-disposable plastic gloves 
for housewives also are being sold, 
for 68 cents. 

Corporate Research Inc. will mar- 
ket Kaycel tents, sleeping bags, and 
women’s raincoats which may be 
thrown away at the end of the season, 
eliminating the need for winter stor- 
age. Also for the consumer, draperies, 
sewing patterns, shoe innersoles, 
towels, polishing cloths, lamp shades, 
dolls’ and children’s clothes, and cos- 
tumes are being made of non-woven 
fabrics. 


coat) 


Disposabie 
fire-fighting suits 


Arthur D. Little Inc. ts working 
with the U.S. Army Quartermaster 
Research & Engineering Command at 
Natick, Mass. on development and 
testing of materials for disposable suits 


Sprayed-on bathing suits, carpet cushions, structural furniture skins, 





Binders for nonwovens and their suppliers. . . 


Windsor felts, Feutron 

AVONDALE MILLS, ——— as: ..Plastavon, industrial and household wiping materials, padding, and backing 
nd household wiping materials 

toweling, cee sanitary products, interlinings 


2 REY SA ee Masslinn, Plairform, ran Tahec 
Webril, filter materials, heat sealable bags, electrical yn oe 
Kreme-Kleen, industrial wiping cloths 

Mistlon, Sasheen, gg oer and tapes, 


insulation 
Pellon, interlinings and minyl backing materials 
RAYBESTO3-MANHATTAN INC., Manheim, Ns Res wd oa IE.» o' - Vv ab \ahan 3 Re eo a . Pryotex 


American Cyanamid, Chemstrand, Dow, du Pont, Bostman.Chemical: Products, 
B. F. Goodrich, Union Carbide 


ryee ab B. F. Goodrich, Rohm & Haas 

B. F . Goodrich, Goodyear Chemical Division, International Latez, 

U.S. Rubber Naugatuck Division 

Dow Chemical, B. F.. Goodrich, Goodyear Chemical Division, International 
Latex, Koppers, U.S. Rubber Naugatuck Division 

Borden Chemical, Celanese, Dewey & Almy, du Pont, B. F. Goodrich, 
National Starch Products, Wica Chemical 

Borden Chemical, B. F. Goodrich Chemical, Goodyear Chemical Division 


insulation—you-name-it—are being made in the laboratory with new rubber and plastic materials. 











for firefighters. The material is heat- 
reflective and water-resistant. Suits and 
uniforms for the Army will be made 
from these and other disposable ma- 
terials for tests in training maneuvers 
Doctors and nurses at Ft. Sam Hou- 
ston are wear-testing disposable sur- 
gical caps, gowns, masks, boots, and 
bibs 

Disposables also have made head- 
way in certain industrial applications, 
although industrial use of disposables, 
especially garments, still is limited 
Many food - handling plants, stores, 
and food-serving areas are finding that 
a disposable apron can match or beat 
ihe cost of a cotton aprun after buying 
or renting and invertorying are taken 
into accuouai. At present, most wide- 
spread applications in industry are as 
backing filters, wiping rags, painters’ 
drop cloths, and for bagging and 
packaging 

Throwaway fabrics: are likely to 
make their greatest headway in areas 
where there is a minimum of fabrica- 
tion. This means that we will be sleep- 
ing in paper sheets long before we'll 
ever wear paper clothes, despite the 
fact that disposable clothes are the 
glamorous goal of all disposability re- 
searchers 


Throw away 
your sewing machines 


The problem of clothing is simple 
it costs too much. Unfortunately, 
almost all the cost of making shirts, 
coats, and trousers goes into cutting 
and sewing. The material in a dis- 
posable garment is cheaper than the 
same amount of cotton, but as long 
as the fabrication methods are the 
same, the cost of the finished item 
will not be sufficiently lower to make 
the product commercially 
tive 


competi- 


As long as disposable clothing is 
styled and sewn like reusable clothing 
it won't be competitive in price. Only 
when disposability is a must (as in 
some medical and industrial applica- 
tions) does the cost of fabrication as 
sume a minor role in the total picture 

Some firms that make clothing and 


amet 

DISPOSABLE UNIFORMS under test 

at Fort Lee, Va. are one 
application of throwaway fabrics. 
These are made of paper. 


tA 


other fabric products now use the 
new low-cost materials to make gar- 
ments by non-sewing methods. Usually 
these involve the use of a film or tape 
which is placed between the joints 
and heated under pressure to produce 
a bond 

The method is adaptive to continu- 
ous Operation on a machine similar to 
a sewing machine, but it does not 
represent a saving over conventional 
sewing. Chief advantage is that it 
eliminates perforations that might 
weaken the materials, and seals any 
undesirable openings, such as in water- 
proof garments. These methods pro- 
duce ultra-high-strength bonds, but 
they do not solve the basic problem 
of providing high-volume 
production of disposable garments 

A new approach to the disposable 
garment is needed. We won't enter 
the age of throw-away clothes through 
some occult process of “product evo- 


low-cost, 








lution.” We are now on the threshold 
of a whole series of fabrics to replace 
cotton, wool, and synthetic fibers at 
a fraction of the present prices. But 
there is no future in substituting a 
superpaper at 11 cents a yard for cot- 
ton at 20 cents when the finished gar- 
ment of either material will cost the 
same. 


Spray on your clothes 


One solution to the production 
problem was tried a few years ago by 
Cambridge University and Arthur D. 
Little Inc., with “sprayed-on” non- 
wovens. Chemists aimed a spray-gun 
at a mannikin and quickly “created” 
a rubber-fiber bathing suit. Spray-on 
girdles and rug underlays also were 
tested. The rubbery fabric has the 
elasticity of sheet rubber, but is por- 
ous and retains its shape. The rubber 
fibers are formed by forcing a solu- 
tion through a high-pressure nozzle 
spray. Similar process one day might 
prove feasible for paper nonwovens. 

A brilliant future awaits the com- 
pany or individual who is first to solve 
the fabrication and design problem. 
thus bringing on the economical stuff- 
ing of our clothes into the wastebasket. 

Meanwhile, possibilities in dispos- 
ables are much nearer realization in 
other areas. For instance, there is 
still a large untapped field for dis- 
posability in sleeping bags, shower 
curtains, covers for cribs and play- 
pens, bibs, diapers, etc. Other excel- 
lent disposability candidates are linen 
for hotels, motels, trains, and factories 
since part of the expense of curtains. 
sheets, towels, and pillow-cases is their 
loss through petty larceny. 

The future predicted for dispos- 
ability, though sometimes prematurely 
enthusiastic, is inevitable. The fact 
that it is predicted so often helps make 
it so: with each appearance of a new 
material that lends itself to dispos- 
ability. new effort and imagination are 
put into developing the field. To a 
limited extent we already are well 
within the throwaway era. Its full 
realization is only a matter of time 
and creativity. 6 





New Foote Lithium Metal Dispersion so reactive that it bursts into flame 
on contact with cold water. Light for the photo was supplied by the reaction, 


NEW HIGH-REACTIVITY LITHIUM DISPERSIONS 


Foote’s new form of Lithium Dispersions realizes analysis indicates that the surfaces of the dis- 
the high catalytic assets of lithium metal, lithium persed metal are clean and free of hydroxide, 
hydride, and lithium buty] permitting faster, carbonate, and oxide. 


more complete, more controlled reactions. Small, uniform particle size makes the lithium 


AVAILABLE IN SEMI-COMMERCIAL QUANTITIES metal and lithium hydride much more reactive 
he us rms. The ‘le size f: li 

Lithiom Metal Dispersions than the usual forms. The small particle size facili 
, tates reaction with the whol parth le even if insol 


uble reaction products are formed. The uniform 


Lithium Hydride Dispersions 
ae size means that all 


the metal will be used 


A more complete technical description of these new 
Lithium Buty! Solution lithium dispersions is just off press. This literature 


prepared by the ree as NES BAC Hine mera and samples are available upon letterhead request 


to Technical Literature Department, Foote 
No oxygen, please! Foote’s new process prevents Mineral Company, 480 Eighteen West Chelten 
the formation of activity-reducing coatings. X-ray Building, Philadelphia 44, Pennsylvania. 


FOOTE mineERAr 


COMPAN Y 





Lithium Metal, Chemicols, Minerals . Strontium Chemicals . Welding Grade Ferro Alloys . Electrolytic Manganese Metal 


Nickel © Steel Additives © Commercial Minerals and Ores © Zirconium, Titanium, Hofnium (Jodide Process) «¢ Silicon Metal 
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you look to Fisher for laboratory needs 
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TREN OL FF € KR 


February, 1960 


Dear Sir: 


Engineers and scientists are unhappy, 
underpaid, and in demand, according to a survey by 
Opinion Research Corp, Princeton, N.J. The 
organization interviewed 622 scientists and 
engineers and 105 managers in the aircraft, drug, 
chemical electrical and electronic equipment, 
petroleum, and rubber industries. 


Seventy-two percent complained that management 
misused the engineers' talents; 71% said 
companies forced them to over-specialize; and 


67% commented that getti ahead in ement 
was more a matter of =Tttles than oF aELITE ° 
Almost all claimed they were underpaid. 


Another study, by Dr. Russell L. Ackoff of 
Case Institute of Technology, Cleveland, revealed 
that chemists average 16% hours a week in scientific 
comminications, 6.7 hours a week in business 
communications, and only 16 hours per week in 





working with scientific equipment. 





4A new electronic generator with no moving parts 
is designed to convert rocket exhaust heat directly 
to electric power in order to power control 
mechanisms, telemetering, and other equipment in a 
missile. Developed by Hunter-Bristol Div. of 
Thiokol, and RCA, 30 Rockefeller Plaza, NY 30, the 
34-pound device has produced up to 270 watts 
(almost 80 watts per 1b), and has been successful 
in tests with both simlated and actual rocket 
heat sources. 








The thermionic tube is a hollow cylinder 
which fits over the rocket-flame tube. 
Electrons are "boiled" out of the cathode 
and into an electrode, where they produce 
an electrical output. 


4A photo-interpretation method which pinpoints 
all terrain features reflecting the same amount 
of radar radiation has been announced by Goodyear 
Aircraft Corp, Akron 15, Ohio. "Image-densit 
isolation” allows scientists to select and 
emphasize all areas in a photograph having a 
single density or grayness. 
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Present densitometer method allows investiga-~ 
tion of only a small area of the photograph. 
The new technique gives a picture in which 
predetermined shades of gray, corresponding 
to specified light or energy levels, are 
emphasized and visible to the naked eye. 


4A technique for successful floating zone 

melting of boron will provide larger crystals of 
this semiconductor for research a: previously 
available. In the technique, developed at Bell 
Telephone Labs, 63 West St, NY 1), boron powder 
is boiled to dryness in boric acid. The gramles, 
coated with boric acid, can be pressed into forms 
and handled without breaking. The bars then are 
heated under vacuum to decompose the boric acid 
into boron oxide and bond the powder into a strong 
bar. Previously boron could not be zone melted 
because of the extreme friabillity of pressed bars. 








chemistry 


A thin film coating for silicon solar cells, 
developed at Bausch & toa Optical Co, 635 St. Paul 


St, Rochester 2, NY, provides the first effective 
"cooling" measure for increased efficiency and 
longer life of satellite electronic systems. 


Solar batteries use only about 10% of the 
sun's energy; the remainder heats the cells 
and the satellite itself, inhibiting radio 
transmission, or even destroying it by melting 
soldered contacts. The film—composed of 
magnesium fluoride and silicon monoxide— 
re-radiates long "heat" waves into space, but 
admits the shorter, power-producing waves. 


“Small blobs of plastic and grit have cut 
skidding accidents from 35 a year to zero on the 
steel grid of a California bridge. The mixture 
contains eme which provides extra traction, and 
epon resin, a plastic adhesive developed by Shell 
thentcat Corp, 50 W SOth St, NY 20. 





Epon bonds to steel with about the strength 
of a weld. The mixture is applied to cross 
points of the grid, which can become as 
slick as ice in wet weather. 


The gasoline bricks carried by Russian 
scientists on 1GY expeditions are composed of a 
highly concentrated solid emulsion of 95% gasoline 
trapped in honeycomb cells. Addition of formalde- 
hyde and other chemicals increases viscosity, and 
the mixture is pressed into strands and cut into 
briquets. These are broken up before use and the 
gasoline squeezed out with less than 3% loss. 





Advances in smaller neutron generators and 
fast radiochemical separation methods promise to 
make activation analysis a common nuclear tool in 
the small laboratory. Activation analysis consists 
of chemically separating an irradiated sample, 
measuring the element's activity with a gamma-ray 
spectrometer, and correlating this with a known 
standard. 


Deterrents to widespread use of the accurate 
tool have been the scarcity of high-energy 
sources and time involved in separation. 


Lab-sized generators, under development at 
High Voltare Engineering, Nuclear teas, 

chlumberger exas Nuclear, an n 
Alrcrart wtil make the process available 
within the year for 20,000. 


Separation time has been cut down on several 
elements at the University of Michigan, Ann 
Arbor, so that the isotope can be measured 
before it has decayed too much. 











Several advances have been made in high- 
purity metals research. The first successful 
extrusion of pure chromium metal tubing is consider- 
ed a prototype production technique in achieving 
ductile chromium—potentially an excellent 
structural material. After alloying, pure ductile 


chromium could incorporate high-temperature strength 
(1500-2000 F) with corrosion and oxidation resistance. 





4In the experiment at Nuclear Metals Inc, 
Concord, Mass., chromium powder was cold- 
compacted in a mild steel container, heated, 
placed in a 1,000-ton press, and extruded over 
@ mandrel (see photo). The resulting chromium 
tubing was almost perfect in form, and close 
to the theoretical density of pure chromium. 


alr and space 


Development of the hydrogen pump at Aerojet 
General Corp's Liquid Rocket plant, Sacramento, 
Calif, makes feasible the construction of space 
engines with half a million pounds of thrust using 
available hardware. According to Aerojet researchers 


the is the last breakthrough needed in pavi 
the way for powerplants up to (Son Tilton pete east: 








Once we get them up there, satellites will be 


able to take a continuous strip of weather pictures 
around the world and broadcast it as television 





INDUSTRIAL RESEARCH—FEB-MAR, 1960 477 





46 iwousrmat restarch—res-mar, 1960 


signals to the ground in 5 to 10 minutes, with the 





development of an electronic space camera by RCA, 
30 Rockefeller Plaza, NY 20. 


«The camera is a combination of a special 
electrostatic tape (indicated in photo) and a 
conventional TV electron gun. It is sjmple 
and durable, with reduced sensitivity to 
radiation and widely variable speeds of 
operation. It has a large picture capacity, 
based on the ability to erase and re-use the 
tape after each passage. 


4Jet ground support .. . Mobile, self-propelled 
power plant is esteied for servicing jet aircraft. 
Highly maneuverable, its generator will power pure 
jet, prop jet, or piston types, has application in 
construction, pipeline, chemical, military, police, 
firefighting, and other operations. Steward & 
Stevenson Services, 516 Harrisburg Blvd, Houston. 


4Optical material . .. "Irtran," molded by a 
new technique at Eastman Kodak Corp, Rochester h, 
NY, forms a dome for the nose of an infrared-guided 
missile. The material transmits radiation 
efficiently up to 8 microns in the infrared. It is 
especially resistant to re-entry thermal shock. 








Heat exchanger .. « combines high transfer 
capacity, low PabrToatine cost, and ease in folding 
return bends without recourse to brazed, welded, 

or soldered joints. American Thermocatalytic Corp, 
200 E 2nd St, Mineola, NY. 


4Prototype tool . . . "Fotoceram" grid board 
allows electronic designers to make their own 
printed circuit layouts in the lab. The 
resolderable board is clad on both sides with 
copper that can be etched away as desired. The 
grid for installation of components consists of 
-052-inch round holes spaced 1/10-inch apart on 
center. No special equipment is needed reports 
designer, Corning Glass Works, Corning, NY. 





Neutron detector tube . . « A photosensitive 
device which will react to neutron bombardment can 
be used with standard miltiplier phototube 
circuitry. The 2-inch diameter, high gain, 10- 
stage, end-window type multiplier tube was developed 
by Allen B. du Mont Labs Inc, Clifton, N.J. 


4 Economical remote-control manipulator .. . 
The electro-mechanical device handles up to 200 lbs 
for use in small labs. General Mills, 1620 Central 
Av NE, Minneapolis. 
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VELOCITY 


GLASS BEADS 


in new Magnavox G-Switch 


MEASURE ROCKET AND 
MISSILE VELOCITY 


OPENINGS AVAILABLE : 
AT ALL THREE PLANTS: Who generated the ingenious idea of using glass 


FORT WAYNE, IND. URBANA, ILL. LOS ANGELES, CALIF. beads to integrate time and acceleration? Men 
P . - with imagination. The creative, thinking, pro- 


gressive men of Magnavox. If you’re that kind 
of man, you belong at Magnavox, too. The new 
projects we have on tap for the future offer broad 
and challenging opportunities to make the very 
most of your creative ability as an electronics 
engineer. A chance to pioneer major develop- 
ments for some of the principal names in gov- 
ernment and industry both here and abroad. 
And a means, also, of building a rewarding 
career with a company that listens to new ideas. 


If you're a man who like to accept challenge ind wants to be recognized for it we'd be glad to hear from you, 
Phone Dick Eary (collect, of course) at Eastbrook 9721 in Fort Wayne or write him today for complete information. 


Magnavox 


" | | | 
» ' , - , 
COMMUNICATIONS =| RADAR | DATA HANDLING §} ASW LS. 


THE MAGNAVOX CO. ¢ DEPT. 260 @¢ Government and Industrial Division e FORT WAYNE, IND. 
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epiror’s Note: There are at least two sides to every 
controversy In writing for Industrial Research, Dr. 
Stern knew he was tackling an engineering-manage- 
ment audience whose views on automation for the most 
part are not shared by American unionism. Your 


criticisms and comments of his ideas will be appreciate ad. 


S 3: THE TERM “‘AUTOMATION” was coined by 
1. Ford Motor Co. executive more than a decade ago, 
it has come into common usage on every level from 
inskilled labor to top management. The word itself 
now is loaded so semantically, it is a synonym for 
anything from panacea to doom depending on your 
circumstances. The cloud of emotion now surround- 
ing automation has obscured its economic implica- 
obscured it so that worth- 
while research into this fundamental issue has beer 
inhibited seriously. 


tions within our society 


Management was first to proclaim to the public 
the virtues of automatic and automatically controlled 
machinery, methods, and processes. Automation was 
labeled 
would increase productivity, save labor, and eventual 
ly advance all of mankind 

Management, however, did not anticipate how 


“revolutionary,” and we were assured it 


iutomation might affect labor unions or what their 
viewpoint would be. So when labor, too, hailed the 
new technology ind used these same victoriou 


proclamations to 


support its own claims to a greater 
hare in increased products—-management hastily 
retreated 
Suddenly it was discovered that the phenomenon 
of automation was more old than new. Others, writ 
ing on the behalf of management, played it down, 
deprecated, or even ignored it. An atmosphere wa 
created, at least in part as a defense against thes« 
union moves, which stifled investigation. Although 
research into the automated processe 
steadily increased, we still know little 
ibout what the economic impact of these new tech- 
ies may be and how they ultimately will affect 
structure of our society. 


tf chnic il 


} 
themselves 


An “‘x’’ in the economy 


Like Caesar’s Gaul, current research into economic 


mplications of automation is divided into three parts. 
Each of these, 


by being too specific, too general, or 
not totally relevant, has failed so far to establish 
very much truly basic information about how we can 
expect our economy to behave with the addition of 
the unknown factor that is automation. 
First, there are case studies at the level of the 
ice or factory. Written generally and op- 
tically from the viewpoint of management, they 
that a favorable adjustment made in one 
olated instance may well pertain to an entire in- 
dustry. That even the Bureau of Labor Statistic 


may be guilty of such short sight is implicit in a 


the automatio 


by James Stern, iniernational representative, 


James Stern, of the UAW National Aircraft 
Dept. staff, has had many years of direct 
collective bargaining experience with labor- 
management engineering, economic, and 
productivity problems He served as the erx- 
ecutive director of the UAW’s automation 
research committee for two years prior to 
August, 1956, was a member of UAW Local 
Three, which represents Dodge plant workers 
in Detroit, and was appointed to the UAW 
staff in 1946, holding responsibility for its 
time study and engineering activities. While 
on a two-year leave from the u nion, he served 
as productivity section chief of the Economic 
Cooperation Administration's Labor Divi- 
sion in France. Stern also taught at under- 
graduate and adult education levels. He holds 
a BS in mechanical engineering from An- 
tioch College and a PhD in economics from 
the University of California at Berkeley 
Stern has worked as an engineer, draftsman, 
maintenance mechanic, and production as- 
sembler for several manufacturing companies 





The only thing ‘revolutionary’ about automation 
is the degree to which it has encircled management-labor conflicts. 
Right now it 1s an unknown factor in the economy, 


but can benefit both business and labor if clarified. 


controversy | 


Inited Auto Workers 








i gaol : 
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THE GREAT SHiFT to professional and technical occupations 

is being brought about because of increased automation in industry 
The number of craftsmen and operatives will continue to increase, 
but probably at a rate slower than the labor force as a whole. 
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TYPICAL OF CONTRADICTIONS between statistics and case studies 
is shown here in figures from a single BLS report 

Author cites the decreasing number of oil refineries contrasted 
(above) with the expansion of barrel production capacity, 

and, below, the shifting miz from producers to non-producers. 
Yet the study asserts that automation caused no layoffs. 
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GROWTH OF SERvice industries employment 
for the past 40 years 17 
as been accompante d by re lative stability ; 160 


in the goods-producing industries. 





titled A ¢ 
iit? Refine 
sanguine 
é 
imfomated ) « 
ippendix to this same report 
vO tables which in part con 
tne example ind indicate that 
employment effect of auto 


entire industry may be 


table shows that in the 10 
1957 the number of 
efineries decreased, while 
Capacity increased by 
ilf; the second shows the 
shifting sharply to 

rs and the projected 


ction workers steadily 


centers 
nd socio 
ice these Studies do 
vith the employment 
ndoubtedly meet less 
theless they 
economic fact 


the most obl que 


they may study the phenom 

loneliness in the less-densely 

populated automatic factory, or more 

ant material 

as in this quo 

oward — the {utomati« 
arles R Ww ilker 

ews as we } ive 

mier in contrast 

old mills Yet 

ith a crew of 

ocducine four 


rT 
mill manned 


rdisciplinary research certainly 
> furthered were the economic 
mplications of this quotation included 
within the purview of this and similar 
Studies 
The third division of present-day 
rch provides us with the general 
zed specul itive article, which surveys 
d reflects upon what other authors 
treated rather 
entl 


tly the intuitive insights displayed 


narrowly Fre 


these articles run contrary to the 

e studies surveyed 

For example. Eugene Jennings, writ 

in the Economic Education News 
imends the “no lay-offs” of the 


study to rea {though there 


proble ai 

One can find little fault v such 
i Statement, but the conclusions of 
uch an article ould be given more 

gence 
whatevel dence might be 
vailable 

Researcl | three kinds is ; dun 
dant ye specialized to provide 


useful ickground of economic facts 


for use in government 
Much of 


importance hes between the bound 


developing 
company. or union policies 
iries of these areas 
Studies of a single operatior 
extended to cover the ent 
psychological studies in 


broadened to. include 


economic 
irticles strengthened and 


factuaily lid by 


pects; gener 
made encompassing 


sucn t ih intormation as 


unknow 


ind event 
The questions come ftirst 


What lines will such research take 
How much 


the automated society 


ilready s known ibout 
{ How can Wwe 
best direct our thinking to solve the 
problems of occupational shift, dis 
placement ind upgrading in 


manner? So 


have only a faint insight into the 
answers to these questions indeed, we 
begun to understand the 


questions themselves 


have only 


Much of what we have now has 
come from the labor unions which 
have had to face the problem squarely 
ind tormulate lines of remedial action 
And particularly the automobile 
unions, since it was the auto industry 
which has had sufficient capital and a 
sufficiently high-volume uniform prod 
uct to enable it to pioneer in automa 
tion development 

Ford’s famous Cleveland Engine 
Plant No. | 


Was hailed as 


which opened in 1951 

revolutionary because of 

its integrated automatic machining 

ind assembly line. A movie even was 

made illustrating its wonders. Today 

veland line ts the oldest one at 

from first to last in seven 

So the automobile industry adds 

urgency: this is not a 

shelved as tomorrow’s 

one which must be con 

mmediatel\ 

consider few of the prob 

lems brought about by automation. en 

countered not only in the automobile 

ndustry. but in plants and offices 
throughout industry 


Does automation — abundance? 


Foremost is the question of the pro 


juctivity increase of each production 


yorker through the introduction of 


sutomatic machinery. Every auto 
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mated operation reported upon in 
technical journal or case study dis- 
closes a dramatic increase; yet, isolated 
instances give no indication of their 
effect on the economy as a whole 
Productivity increases of the past 
decade exceed those of previous dec- 
ides. The 1958 Economic Report of 
the President showed an average an- 
ual increase in manhour output from 
1947 to 1956 of 3.9%. Although pro- 
ductivity increases during the 1958 re- 
cession were slight, productivity again 
is increasing at a rate greater than in 
past decades 
General articles do not often specu- 
late upon the significance of this 
greater rate but accept instead the 
traditional 242% straight-line growth 
figure to be found in any economics 
primer. It is possible that an upward- 
sloping growth curve more nearly fits 
the facts. A careful study of actual 
increases would be invaluable in help- 
ing buttress general forecasts of the 
impact of automation on productivity 
A corollary to this problem often 
overlooked in automation literature is 
the relatively stable number of pro- 
duction workers employed in manu- 
facturing. There were on the average 
approximately 12.8-million of them in 
1947 and 12.6-million in July 1959 
before the steel strike started. This 
same number of workers, however, 
now produces some 50% more. Fore- 
casts show that the chances of em- 
ploying more than the 1953 peak of 
13.8-million production workers with- 
in the next few years are not great 
Therefore, future increases in man- 
ufacturing output will come from 
more productivity rather than from 
more employment. This central fact 
seldom is admitted frankly in general 
articles, but is approached guardedly 
ind tentatively. Adequate research 
must be done on this development so 
that accurate predictions can be made 
concerning its impact on the economy 
a whole. From it follow most of 
the problems of shifts, displacement, 
ipgrading which an automated 
1a2u0n cannot avoid 
The great occupational shift 
Providing for occupational shifts 
production to non-production and un- 
killed to skilled), with all the related 
problems of retraining and relocation, 
presents the greatest immediate chal- 
lenge to legislators and company and 
on officials 
Census trends show that operatives 
rmerly one of the fastest-growing 
ccupational groups, will continue to 
rrow in number, but probably at a 
rate slower than the labor force as a 
whole. Yet, we have no detailed in 
formation about this growth 
Since it is easier for the displaced 
perative to shift to a semi-skilled job 
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WIRING DIAGRAMS Of automobiles built in 1935 (above) 

and in 1960 (below) illustrate growing complexity of technology. 
More intricate machines require about the same number of man-hours 
to build, but necessitate greater skills and cause occupational shifts. 
































outside manufacturing than to acquire 
the training needed to qualify for 
skilled trades or for a technical or 
professional job, increased research 
needed to predict the scope of these 
shifts, causes of the slowdown, and to 
facilitate advanced planning 

Does this reduced growth rate, 
caused primarily by the replacement 
of operatives by machine, exist only 
in the manufacturing segment of our 
economy? Or is the application of 
automation sufficiently widespread to 
create similar changes outside of man- 
ufacturing? The answer to this ques- 
tion may force us to re-shape our edu- 
cational thinking entirely. 

A related problem is whether, as 
most automation articles imply, the 





shift will be toward the skilled crafts- 
men and foremen classification as well 
as the professional and technical. It is 
not correct to assume (as many do) 
that rapid expansion in the latter cate- 
gory necessarily involves an increase 
in the former. The mix in most auto- 
mated factories shows an increase in 
the ratio of skilled craftsmen to semi- 
skilled and unskilled production work- 
ers. but this is caused mainly by de- 
creases of lesser-skilled workers — not 
by increases in the number of crafts- 
men 

Census figures show that the abso- 
lute number of craftsmen in manufac- 
turing is increasing, but more slowly 
than employment in general. The per- 
centage of skilled craftsmen in the 
total non-farm labor force actually 
decreased from 16% in 1948 to 15% 
in 1959 

Because this trend runs contrary to 
what most automation literature im- 
plies, it probably should be regarded 
with caution until further 


done 


study 1s 
Misclassification or obsolete 
definitions may explain it. Or we 
might surmise that, even in this day of 
automation, industrial mechanization 
continues, replacing craftsmen with 
semi-skilled workers 

Whatever the explanation, the fig- 
ures are clear, and are supported by 
Bureau of Labor Statistics projections 
for 1965, which show craftsmen as a 
slightly lower percentage of the total 
civilian labor force than in 1950. The 


contradiction clearly shows the pau- 
city of information available. Once 
again, we simply do not know enough 


Office automation first: 
a tallacy 


Another widely-accepted cliché in 
automation writing that warrants fur- 
ther investigation is the proposition 
that automation will have its greatest 
immediate effect on office occupations 
The assumption is that the dramatic 
productivity increases associated with 
installation of compufers 
will have as great an effect, perhaps 
even greater, than that of transfer ma- 
chines in the factory 

Apparently this is not true. 

“Non-production workers have in- 


electronic 


creased about 15 times as fast as 
production workers” in the decade 
ending in 1956, according to Ewan 
Clague, U.S. commissioner of labor 
Statistics 

Although “non-production” includes 
more than the clerical occupations, 
one would not expect to find such 
changes if automation were having a 
greater effect in the office than in the 
factory. Further doubt is thrown on 
this proposition by the fact that in the 
past 20 years the clerical occupation 
group, according to Bureau of Labor 
Statistics figures, represents an_ in- 
creasing percentage of the labor force 
and will continue to do so 

This can be explained partially: 
while the end-product of manufactur- 
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Left, a man-less machine inserts resistors 


on a printed circuit board at Admiral Corp. in Chicago. 


ing has not changed much’ because of 
automation, its introduction into the 
office has made possible statistical 
studies never before found feasible 
Frequent sales and inventory studies 

impossible tasks manually have 
become invaluable aids to many 
offices 

Parkinson’s Law may obtain here 
too, as each member of the increasing 
professional and technical group takes 
on additional clerical assistants to 
maintain status commensurate with 


his new and exotic job title 


Further research into various cate- 
gories of jobs within the clerical field 
and some measure of the effect of au- 
tomation upon each would help in- 
valuably to resolve the problem. For 
the present, however, it would be 
somewhat wiser to avoid the theory 
that automation’s greatest initial im- 
pact is on the office 


Jobs upgraded—not people 


Another, more specific, proposition 
that is seldom examined critically is 
that the displaced production worker 
can be transferred easily to one of 
the expanding technical or 
sional occupations, thereby maintain- 
ing the level of employment 


profes- 


‘The hand trucker of today re- 
placed by a conveyor belt might be- 
come tomorrow’s electronic engineer,” 
writes R. H. Sullivan, a Ford execu- 
tive. He might indeed, but what is 
perhaps a more realistic view is taken 
by George P. Schultz and George B 
Baldwin in their article Automation, a 
New Dimension to Old Problems 

“Automation will not upgrade peo- 
ple; it will only upgrade jobs. This is 
a simple but vital distinction, because 
it highlights the 
problems. If John Romano, a 55 
year-old grinder in Ford's crankshaft 
department, is thrown’ out of work by 
the introduction of an automated 
crankshaft machine, and George 
Pichelski’s 20 year-old boy decides to 
go to a school for electronic techni- 


crucial — transition 


cians instead of going to work as a 
drill press operator (and does in fact 
land a technician's job two years later 
at Chrysler), it is stretching language 
and compressing reality to say that a 
semi-skilled operator has been up- 
graded into a highly skilled techni- 
cian.” 

Problems of the semi-skilled worker 
are mounting as automation cuts down 
his chances of returning to his old job 
Max M. Horton, director of the Michi- 
gan Employment Security 
sion, has 
ing that “hard-core” unemployment in 
Michigan has quadrupled itself in re- 


commis- 


released figures  indicat- 


cent years because, as he said, “Jt is 
well established that the auto plants, 
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increased productivity will 

Dé fon iA€ ill the cars Tile ’ want 
fewer workers 
Such developments point up the 
urgent need for more intensive studies 
of displacement and re-employment in 
major labor markets where mass pro 
duction formerly offered the bulk of 
employment opportunities to semi 


skilled workers 
Steeltiand in distress 


Within a few vear 
ing areas of Michigan and the steel 


s the auto produc 


producing areas of Pennsylvania could 
well become distressed areas with 
mic unemployment in excess of 
At that time it would be neces 
sarv for labor, management, and gov- 
ernment to provide for increased re 
lief and relocation. Research now w Il 
equip us to deal more satisfactorily 
with this problem and also may un 
cover methods by which it may be 
prevented 

Displacement of the production 
worker, the final and perhaps greatest 
effect of increased automation, is both 
direct and indirect. Direct displace 
ment occurs when a job ts eliminated 
because automatic machinery is in- 
stalled the worker either being laid 
off permanently or transferred to an- 
other department where manpower 
needs are expanding. (Most case 
studies are confined to the more suc 
cessful transfers.) 

Indirect displacement is the elimi- 
nation of a job when increased produc- 
tivity associated with automation with 
in one firm so exceeds the growth of 
the product market that rival or sup- 
plier firms are forced out of business 

Union and management efforts to 
illeviate unemployment arising from 
automation usually are confined to in- 
stances of direct displacement. The 
bargaining table already has seen many 
examples of agreements relating to 
direct displacement, such as the 1958 
UAW-Chrysler contract which estab- 
lished a common area pool of laid-off 
workers, re-hired according to senior- 
itv. and the UAW-General Motors 
pact allowing workers to follow their 
jobs from one part of the country to 
another 


Displacement 
—during prosperity 


These efforts, however, cannot les- 
sen hardships suffered by those thrown 
out of work because of indirect dis- 
placement, even in prosperous times 
And here we must look to legislative 


remedies, since there is no longer a 


olvent company with which unions 


me itiate 


ni Lyi Lie STe¢ -“(LULO 
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For example, the Murray Body 
plant in Detroit, a former major Ford 
supplier, closed its doors in 1954 be- 
cause Ford’s automation had so in- 
creased its productivity that it no 
longer needed Murray stampings 
formerly one-third the total. Although 
Murray Body failed at the beginning 
of the 1955 model-vear, a record year 
for the industry, a survey conducted 
one year later by Harold L. Sheppard 
a Detroit-area university professor es 
tablished that only 71° of the Mur 
ray men had found jobs by that time 
and that 50% had exhausted their 
compensation before being re-hired 

It becomes increasingly apparent 
from instances such as this that com 
pensation laws in most states need to 
be re-written in the light of increased 
automation. Not only are they inade 
quate in benefit and duration, they 
usually do not take into account new 
problems to be encountered in an au 
tomated society 


The challenge of automation 


Our economy is being automated at 
an accelerating pace. Sales of auto- 
matic controlling instruments, auto 
matic transfer and feedback machines 
and large and small computers have 
increased rapidly over the past few 
years. Numerical control has moved 
from the MIT laboratory to the fac 
tory floor 

Yet our study of the economic im- 
plications of automation has not kept 
pace with its technological develop 
ment. The literature is spotty, com 
partmentalized, and of little use in 
guiding legislative, company, or union 
policies concerning the central factors 
of displacement, shifts, re-training, and 
compensation for the unemployed 
Many of the estimates of the past few 
years are now as obsolete as Ford's 
first automated engine line in the 
Cleveland plant 

If social science research is to be 
useful in assessing the effects of auto 
mation, we must shorten both the lead 
time from field research to finished re 
port and the lag time between techno 
logical change and measurement of its 
economic impact. Academic studies 
must be broadened to include eco 
nomic as well as sociological and psy 
chological factors arising from auto 
mation 

Automation, properly introduced 
can be a blessing to labor as well as 
management. At present, it is a chal 
lenge. To meet that challenge we need 
unbiased research, free from vested 
interests and politicking, and encom- 
passing all the facts we can com- 
mand * 





SILICONE NEWS from Dow Corning 


Cast Fine Detail Quickly 


STRIP IT 


MOLTEN METAL 


Parting is easy... Silastic RTV seldom 
requires the use of a release agent: The 
mold strips easily from most surfaces. In 
cases where a release agent is needed, a 
simple solution of household detergent does 
the job. 


SILASTIC RTV flows in and around Symphony in RTV. Just to illustrate how 
complex shapes; accurately Silastic RTV reproduces detail, 
sets up in minutes Dow Corning has made Silastic RTV molds 


of 331 and 45 rpm records, then cast plas- 
The incredibly life-like hand above was cast of rubber. It was made from tic records from them. Result: excellent 
a mold of the same material: Silastic RTV, the Dow Corning fluid sili- sound fidelity! 

cone rubber that vulcanizes at room temperature. 


> 
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The striking detail reproduced here detail that would stir the heart of 
a Madame Tussaud can be duplicated by you in your own plant. With 
ease. Simply pour liquid Silastic RTV into or around any object you 
wish reproduced. Wait a short time while the fluid sets up to form rubber. 
No heat-vulcanizing is needed. Now strip the rubber away and you have 
a mold for making exact reproductions. Into this you can pour a variety 

of casting materials including many plastics, 

molten metals . . . even more Silastic RTV. 


The Perfect Prototype . .. Silastic RTV is 
the answer to a prototype-part maker’s prayer. 
Because of its heat resistance temperatures IOENETICAL TWINS 
to 500 F are easily withstood — many molten Choose your cure. Some types of Silastic 
substances can be cast directly in Silastic RTV. RTV set up to solid rubber five minutes 
If you want to make a limited run of some after the catalyst is mixed in. Others cure 
part for use as test models, samples or give- in 24 hours . . . stay “open” and work- 
POUR IT aways, you can do it with only one mold. able a long time. Write for details! 


Free Sample. Write on your letterhead of 


data and sample of Silastic RT\ 
A ddress Dept 4722 S Tilferelal t | 


first in 


Dow Corning CORPORATION 
MIDLAND. MICHIGAN 


ATLANTA BOSTON cHICcCaGo CLEVELAND DALLAS LOS ANGELES NEW YORK WASHINGTON, DO. C. 
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rc). RING THE PAST DECADE industry 


has become increasingly self-conscious 
Analysis, interview, study, survey, and 
measurement have added an entirely 
new dimension to sales, finance, pro- 
duction, and engineering. Everyone 
from sweeper to statistician has felt 
the prod of the scientist’s instrument; 
yet, the efficiency of the executive 
still has been little explored. No job 
analysis has been done for the boss, 
no instructions are issued when his 
name is painted on the door of a pri- 
vate office. The working day on the 
production line is prescribed down to 
the finest detail; how the executive 
spends his time is left to his own 
judgment 

Since the executive has no rules 
to guide his activities, personal fac- 
tors often strongly influence him 
Instead of a deliberate, pre-planned 
day, his efforts are subject to constant 
interruption and governed by chance 
occurrences; he fails to assign and 
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broom at the top- 


HXEHCUTIVE 


Carry out priorities; too often he does 
not do first things first. He may favor 
that branch of the business from 
which he was promoted, or pay more 
attention to that aspect of the com- 
pany with the most aggressive and vo- 
ciferous spokesman. 

Because of the impact on executive 
behavior of such seemingly irrelevant 
factors, there is a growing recogni- 
tion of the need for executives to 
allow even to insist that job 
measurement and work simplification 
be applied to themselves. 

But, before efficiency can be in- 
creased, it is mecessary to evaluate 
how and what part of an executive's 
job can be improved. Unfortunately, 
the personal laissez-faire way in which 
executives conduct their jobs does not 
permit easy measurement. 


Business or busyness? 


Successful executives, even those 
who are inefficient, show high drive 


by Dr. Chester L. Brisiey 


and achievement desire. An executive 
conceives of himself as a hard-work- 
ing person who must accomplish to 
be happy. The Bureau of the Census 
reports that managers and proprietors 
average a 53-hour work week; a 70- 
hour week is not unusual in the execu- 
tive suite. The executive volunteers 
his added efforts, while most subordi- 
nates have been saved from the long 
work week by labor-saving machinery 
and industrial planning. 

Although the executive works long 
hours, the question may be asked: 
Is he actually efficient, or is he too 
busy to be efficient? He has risen 
in the organization because of his 
abilities, but has his productivity kept 
pace with efficiencies in the factory? 

An analysis of executive on-the-job 
behavior can be of great help in in- 
creasing efficiency, but will not pro- 
vide a neat formula by which he can 
reorganize his efforts simply and di- 
rectly. Even on the lower echelons, 
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staff assistant to the director of production, Chance Vought Aircraft Inc. 


rules of thumb defeat their own pur- 
pose. The best that studies can achieve 
is a perspective which will allow an 
executive to consider his own activi- 
ties, find his inefficiencies, and thus 
make better use of his time and cre- 
ative efforts 

Analysis enables the executive to 
judge if his daily activities really are 
directed with the fullest possible effi- 
ciency toward the realization of his 
goals. Examination of the old time- 
table generally leads to an entirely 
new one for the future, incorporating 
the answers to questions like: 

Why did I do it? Was I the 
right man for the job? Did I do it 
at the right moment? Couldn't I have 
eliminated that phone call? Should I 
have projected what was likely to 
happen at the meeting? Why must I 
meet with Joe once a week instead 
of twice a day? 

Of the few studies on executive in- 
efficiency already completed, these 
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common patterns of behavior have 
been observed 

s Personal productivity often is cur- 
tailed, ironically, because an executive 
Enthusiasm 
excessive work habits, which yield an 


works too hard yields 
inability to relax from the tension 
e A large part of his work is re- 
petitive. He has repeated conferences 
ind conversations with the same per- 
sons, often about the same things 
think- 


ing and planning is done in frag- 


es His most essential job 


mented intervals too short to allow 
him to carry his thoughts to optimum 
conclusions 

es Many of the tasks he performs 
in a day are not executive functions 
An executive develops a pattern, de- 
termined in part by his organization 
and in part by activities that give him 
satisfaction. Thus, an executive who 
prefers speech-making and travel finds 
ibordinates to do his office work 


work pat- 


SI 
Certain combinations of 
terns result in a balance; others cre- 


ite difficulties 
Work sampling vs. time study 

Several methods have been set 
forth to measure the effectiveness of 
executive behavior. Often time study 
during the course of several weeks is 
proposed, but this entails either con- 
stant observation with a stopwatch or 
self-evaluation, both of which actu- 
illy may inhibit the executive's efforts 
and distort the picture. Time study is 
more technical and thus more expen- 
sive, but does not achieve the accuracy 
of simpler methods 

The technique favored by the Amer- 
ican Management Association is the 
setting up of standards and produc- 
tion goals among superiors and sub- 
ordinates. Performance is charted and 
new agreements made periodically in 
the light of the attainments. Not 
ictually a method for work measure- 
ment since it involves arbitrary goals, 
a performance standards program 
usually is used to correct deficiencies 
already determined 

Third, and perhaps best, of these 
measurement work-sam- 
pling. It in no way affects the be- 


devices 1s 


havior of the subject, since it in- 
instantaneous obser- 
close scrutiny 


volves random 
vations rather than 
It is simpler and even more accurate 
than time study 
Probability and productivity 
Work-sampling is based on the laws 
of probability, specifically normal and 
binomial distribution: a smaller num- 
ber of chance occurrences tends to 
follow the same distribution pattern 
that a larger number produces 
Although work sampling as a tech- 
nique has been in use in industry for 
some 30 years, it seldom has been 
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applied at the executive level. De- 
veloped in 1927 by L. H. ¢ Tippett, 
a noted English statistician, it was 
used primarily to study the lower 
echelons of business organization. As 
late as 1950, when Sune Carlson of 
the Stockholm School of Economics 
made a study of a number of Swedish 
business directors, he did not use it 

The Swedish study pioneered the 
ipplication of time logging to top 
management levels. No attempt was 
made to compute the average day of 
these men, and Carlson offers these 


y 
SWEDISH DIRECTORS STUDY 


LINE AND STAFF STUDY 


figures as “hypothetical,” yet they 
constitute the first significant study of 
the use of executive time, and provide 
the basis for subsequent studies. 

One significant fact noted by Carl- 
son and borne out by later studies is 
that the executive actually spends very 
little time alone without interruption 
and work which requires real concen- 
tration often must be saved for after 
office hours. 

Recently, a section chief at Chance 
Vought Aircraft agreed to undergo 


a work sampling study. His activities 


SECTION CHIEF STUDY 





were broken down into 10 categories 
and he was observed over a period of 
22 working days. During all this time 
the longest period the subject spent 
alone was less than half an hour! 


Comparing tine and staff 


A more comprehensive and detailed 
study of executive behavior was made 
in a Detroit manufacturing firm. Since 
the study’s purpose was to compare 
line and staff executives in the top 
functions were 


divided on two levels, top manage 


echelons, executive 


Twenty-five years 
tudying executives 


ind inefiici 


niver 
in Detroit 
Bill ling program 
pling Ff yi 


the model 


; 
firms 


ment and operations management 

Management personnel included 
those reporting to the general man- 
ager: controller and assistant con- 
troller, director of industrial and pub- 
lic relations, director of purchases, 
and plant manager 

Those classified as operations per- 
sonnel reported to the director of 
operations and comprised managers 
of quality control, product develop- 
ment, engineering and industrial engi- 
neering, production planning, and the 
technical manager 

Each of the 11 executives was ob- 
served 750 times, at random, a total 
of 8,250 separate samplings. Execu- 
tive functions were broken down into 
detailed but readily-recognizable ac- 
tions which later could be combined 
Activities were defined rigidly so that 
t was not necessary to query the sub- 
ject, distracting him, and possibly dis- 
torting the final statistics. After the 
observations, depth interviews were 
held with each subject to determine 
attitudes toward certain policies and 
practices The following appraisal was 
made of the efficiency of the group as 
a whole (see study chart on page 60) 

s Consultation (with peers or su- 
periors). Management consulted three 
times as much as operations personnel 
during the period of the study 

The reason for the difference was 
difficult to understand at first, but 
we found that management offices 
were centralized, while operations was 
dispersed, closer to the areas of re- 
sponsibility. Since office location has 
a bearing on the frequency of visits 
of one executive to another's office, 
the need for a better plant layout be- 
came evident, and was effected at a 
later date. (While the reason for over- 
consultation here is obvious, the situ- 
ation probably is typical of manage- 
ment as opposed to operations offices 
throughout industry. ) 

From answers to depth interview 
questions, executives do not feel that 
interruptions interfere with efficiency 
to a large degree, and apparently pre- 
planned conversations much more than 
would be supposed 

s Deciding upon a course of action 
(with subordinates) The executives 
studied, particularly those in the man- 
agement group, were concerned over 
the amount of time spent with their 
immediate subordinates. They felt this 
time to be excessive, and, partially as 
i result of the study, a group appraisal 
and performance program was initi 
ited to create standards for measur- 
ing subordinates and thus increase 
efficiency 

Establishing goals for each sub- 
ordinate within overall objectives of 
the company seems to eliminate need- 
less direct communication, and the 


process of deciding upon a course of 
action is refined and improved. 

es Discussion and interviews (with 
lower-level management and outside 
representatives). Time spent in such 
discussion on both levels was nearly 
equal, and constituted less than 10% 
of the total. While these conversations 
varied greatly, each executive felt he 
could control their length and direc- 
tion 

[he investigators feel that more 
prior thought and planning is needed 
on all levels of direct communication 
A certain amount of redundancy is 
necessary, even desirable, but the 
study showed that in most cases a 
fifth or even a tenth as much would 
suffice 

s Telephoning. While telephone 
calls took about as much time on both 
levels, management personnel more 
often were guilty of telephone-talking 
while others were kept waiting. Few 
felt the telephone actually interfered 
with their work, yet they hampered 
the efficiency of others by keeping 
them waiting 

(The “excitement” of the telephone 
seems not to have worn off, even 
Long-distance calls 
especially are given priority over sub- 
ordinates and othe r visitors waiting in 
the reception room. The practice is 
widespread among executives, even 


with executives 


though they realize that postponing a 
call inconveniences the caller much 
less than the man in the outer office, 
who has nothing to do during the 
interval except build up tension.) 

Most executives in the study made 
it a policy to answer the telephone 
themselves whenever possible so that 
callers would not feel they were act- 
ing aloof. This practice has merit 
from a public relations standpoint, 
but scores low on efficiency because 
calls are not screened or directed to 
the proper person 

s Dictation. The study did not con- 
firm the widespread belief that execu- 
tives spend a lot of time dictating to 
a machine or secretary. Much of the 
taken up with 
errands, filing, and answering the tele- 
phone. Few 


secretary's time is 


executives pre-planned 
dictation, preferring to call in their 
secretaries immediately after reading 
a letter or completing a telephone call 

Dictating machines, many of which 
were bought after the study proved 
their usefulness, were used extensively 
in giving directions to the secretary 
about planning trips or other routine 
matters which she could pursue at her 
convenience 


ws Meetings. We found that oper- 
ations personnel meet more often but 
spend less time at each meeting, so 


the total time is about the same on 


both levels. Executives in the study 
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felt they actually saved time by at- 
tending these meetings, conducted by 
committees with much of the ma 
terial in the participants’ hands well 
before they were called 

Eight out of the 11 felt there was 
a danger of overcommunication in 
having meetings too frequently. There 
is some evidence in the minutes of 
these meetings ol duplicat on na 
even conflicting information at vari 
ous levels 

ws Luncheon discussions. Because 
they are informal, luncheon meetings 
were found to stimulate a_ relaxed 
atmosphere, considered vital to ef 
fective oral communication. Discom 
fort was shown in several cases where 
the executive’s work sample showed 
he had exceeded the designated lunch 
hour 

s Readine and writing. Little read 
ing of periodicals, journals, or news 
papers seems to take place in the 
office at either executive level. Most 
journals merely are noted as they 
cross the desk, with an occasional 
magazine dropped in the briefcase 
for home reading. The practice seems 
to bear out the findings of previous 
studies, especially Carlson's, which 
determined that the average working 
time at home was one and a half 
hours consumed by reading jour- 
nals and memoranda and reviewing 
statistical reports 

Even though executives spend more 
time writing than operations man- 
agers, both groups, surprisingly, spend 
comnaratively little time at this ac- 
tivity. 

Executives under study were con- 
sidered to be thinking or planning 
when inactive. The degree to which 
this contributes to managerial ability 
is uncertain, but executives probably 
should spend a lot more time at their 
prime jobs thinking and planning 


Sampling — work simplification 


Although the value of any behavior 
research is limited in establishing fun- 
damental principles of human activity 
the study pointed out that executive 
inefficiencies do exist and can be cor 
rected by using proper tools. The 
facts uncovered proved valuable in 
increasing efficiency in a specific situ 
ation and a specific company, because 
for the first time the executives studied 
were able to take a long, objective 
look at what they were doing 

The great value of work-sampling 
lies in its ability to present facts about 
the individual to himself so that he 
can make a personal effort to correct 
his inefficiencies and stop being “just 
busy.” Effectiveness can not be meas 
ured in terms of minutes and hours, 
of course, but some standards must 
be set up if it is to be increased at all. = 





Space Technology Laboratories’ new corporate symbol represents a bright history in a stimulating age. STL has 
provided the over-all systems engineering and technical direction for the Air Force Ballistic Missile Program since it 
was assigned the highest national priority in 1954. Five years of accelerated effort produced epic advances in science 
and technology, and propelled the art of missilery through three distinct generations of progress. STL contributed 
technical leadership to the science/ government /industry team which has built this solid, expandable foundation 
for future advances in space,and is daily adding new strength to our national security. * In addition to its major 
management functions,STL also conducts advanced space probe experiments for the Air Force at the direction of 
such agencies as NASA and ARPA. * To those scientists and engineers with capabilities in propulsion, electronics, 
thermodynamics, aerodynamics,. structures, astrophysics, computer technology, and other related fields and 


disciplines, STL now offers unique professional opportunities. Inquiries regarding staff positions at STL are invited. 


a new symbol 


for a new era of 


technology 


Space Technology/ Laboratories, Inc. »..10x95004,L05 anceLes 45,cALIPORNIA 


INDUSTRIAL RESEARCH—FEB-MAR, 1960 63 








foe 








NEW AIRCRAFT DEVICES 





1. flying belts 
2. smoother landings 
3. simplified radio 


4. accurate fuel gaging 


B K ROGERS famous flying belt finally has emerged 


from the research lab, in preliminary form. While ou 

nt actually fly with the belt, you can jump over small 
buildings and run faster up mountains. Thus the belt has 
application in the military for rapid dispersing and re 
grouping of ground forces, formerly impossible with truck 
ind eep transportation 

several types ol fiving belts have been developed DY 
the Reaction Motors Division of Thiokol Chemical Corp 
Trademarked flv Belt nad jumpBelt the devices are 
part of an industry-wide attempt to develop one-man 


vertical takeoff vehicles (See leR The Flying Vachine 
a Ne bra part 1 Jan 1YS9, and Another {utomobtile 
Revolution, Nov-Dec, 1959.) 


Ihe one-man helicopters fiving eep levicars e 


‘ 
ae 


are fairly large and heavy compared to a man, and are 


more expensive and difficult to maintain than an auto 


mobile. While these vehicles rely on air-blower or rotor 


propulsion, the flying belt's shove is merely a_ solid 


propellant rocket 
infantry in three dimensions 


Advantages for military use are many. The infantry 
man normally comes to grips with the enemy as a self 
powered individual advancing at three and a half mules 
per hour or, in runs of under 100 yards, at 14 mph. The 
je thrust of a jumpbelt however, could permit a soldier to 
run 300 yds at 30 mph, jump across 50-ft streams and 
ditches, or leap 20 ft into a building or onto a wall 

Used in reverse, as a brake, the jumpbelt would allow 
high-speed paratroop drops. The method minimizes para 
trooper drop time and cuts down dispersion due to wind 
arift 

One of the basic requirements for a true flying belt ts 
that it should be capable ol being carried by the operator 
when not in use. That is, the weight should not exceed 
100 Ibs with propellants. It should lift a useful load of 
about 240 Ibs such as a large soldier with combat gear! 
and fly him at least 10 miles at 60 mph on its own pro 
pell nt supply It should be capable of vertical take off 
and landing. In addition it should be simple to use, easily 
maintained by the operator, and pose no difficult field 


logistic supply problems 








FLYBELT in position for takeoff 
is strapped on like a pack; 
still under development, 
perfected belt would permit 
flying 10 miles at 60 mph. 


Fiybelt missions 


Thiokol envisions an attack carrier 
lying a few miles off shore supporting 
a shore invasion. On deck the com- 
panies Of assault troops are assembled, 
but nowhere are there any landing 
craft or helicopters to transport the 
troops 7 

A company of troops steps for- 
ward along one side of the deck, each 
man carring his rifle at his side, a pack 
on his back with assemblages hanging 
down on each side like folded wings 
In unison a button is pressed, the 
folded assemblies rise smoothly until 
each man now has a set of “wings” 
with a nozzle at each tip. 


On command another button is 


pushed, there are puffs of smoke and 





flame, a thunderous roar, and then 
slowly at first the men rise and swiftly 
form and fly Within 
minutes the deck is cleared and an- 
other airborne assault is underway. 


towards land 


_ The dream includes civilian opera- 
tions too: helping life guards and 
firemen in rescue operations. Indus- 
trially, the flying belt could provide 
a safety measure on bridges, dams, 


and other construction operations 


Today's belts: $300 


But the present “flying belts” de- 
veloped by Reaction Motors fall short 
of this goal. They don’t fly; they jump 
According to project engineer Alex- 
ander H. Bohr, the jumpbelt merely 
supplements the operator’s natural 
body motion with its thrust force. The 
jumper triggers a simple, hand-held 
percussion mechanism that sets off the 
propellant charges without interfering 
with his normal body movements 

When the propellants are burned, 
high-temperature high-pressure gas is 
produced and dischargéd from five 
The energy is supplied from 
solid propellants containing both oxi- 
dizer and fuel; thus the belt has appli- 
cation in air, space, or underwate! 

The belt is designed so that the 
thrust forces lie in a plane passing 
through the operator's center of grav- 
ity. In this way, thrust is applied with 
no tendency for overturning 

The first available jumpbelts will 
cost about $300 in limited production 
quantities. Three basic models are 
being produced: belts weighing 25 Ibs, 
16% lbs, and 10% Ibs will produce a 
total impulse of 2,400, 1,200, or 1,200 
respectively. (A 2,400-Ib-sec 
model could produce 120-lbs thrust 
for 20 sec, which would permit an 
average man to dash 300 yards at 
30 mph.) 


noz/ ics 


Ib-sec 


Meanwhile, some more orthodox re- 
search is making conventional flying 
easier. A new landing gear to facilitate 
rough-field takeoffs and landings has 
been developed by Battelle Memorial 
Institute for Fairchild Engine & Air- 
plane Corp. The gear employs a low- 
pressure tire with a valve system that 
automatically bleeds air from the tire 
on landing. The bled air dissipates im- 
pact energy, thereby preventing the 
aircraft from bouncing. 

The tire is deflated through a sleeve 
valve controlled by the weight of the 
aircraft bearing down on the landing 
gear. The: valve automatically closes 
when a given minimum tire pressure 
is reached. Pressures have been re- 
duced rapidly from 17 to two pounds 
per square inch upon landing. 

With the weight of the aircraft dis- 
tributed over a greater surface, under 





THE LEGENDARY FIREBIRD, the Phoenix, rose young 


and strong again and again from flames this is 
the Norton Firebird symbol for the exciting new 
fused materials made in Norton’s electric furnaces 


«gilts © 


ee : trochemicals 
(HORTON) elec” ~ firebird 





Informative Booklet 
on 


BORIDES 


and other 
electro-chemicals 


Modern magic that matches the legend 
of the Phoenix is the birth of NORTON 
Borides in high temperature electric fur- 
naces. Here borides of CHROMIUM, TITA- 
NIUM, and ZIRCONIUM develop electrical 
conductivity equal to, and wear resistance 
superior to, many metals. . . also excep- 
tional heat resistance and the ability to 
absorb neutrons. 

These borides, in grain form, are indus- 
try’s metallurgical additives and chemi- 
cal source materials . in shapes and 
coatings, industrial refractories and elec- 
trical conductors. 

From the same furnaces also come 
NorTON Borides of CALCIUM, HAFNIUM, 
MAGNESIUM, MOLYBDENUM, TANTALUM, 
and VANADIUM vital aids in industrial 
research and development. 

Improve your processing efficiency and 
product quality with versatile, economi- 
cal NORTON Borides. Write for booklet. 
NORTON COMPANY. Electro-Chemical 
Division, 481 New Bond Street, 
Worcester 6, Massachusetts. 





ELECTRO-CHEMICALS 


GIFTS OF THE FIREBIRD: compounds of silicon 
zirconium « boron « aluminum «¢ magnesium 
titanium + chromium . . . including many borides 


carbides « nitrides « oxides 
MAKING BETTER PRODUCTS 
...TO MAKE 
YOUR PRODUCTS BETTER 
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low tire pressure, the tire will not sink 
as deeply into soft earth or sand fields 
and rolls easily over rocks or debris 
instead of bouncing. 

The greatest obstacle encountered 
in the design was the fact that low- 
pressure tires must be considerably 
larger than a conventional tire to bear 
a comparable load. Thus the Battelle 
engineers worked out a _ high-tensile- 
strength tire that can be fully deflated - 
upon take-off before being retracted- 
into the airplane. The thin, pliable 
tire is folded into a helical bellows, 
and its volume reduced to less than 
one-fifth inflated size. Before land- 
ing, the tire is inflated, again automati- 
cally. 


3. Simplitied radio controis 


An experimental cockpit panel de- 
vised by Bendix Radio Division inte- 
grates the switching functions for all 
of a plane’s radio equipment, enabling 
a pilot to switch his radio equipment 
without looking at the control panel. 





| he appli alion of science today 


even los exploitation by industry— A single indicator - used for — 
sion and traffic control functions. The 

has become a respectabk pursuil. No longer desired function and digit, either a 
channel number or a frequency, are 

do qe ntlemen spe nd their tim chasing foxes and reluss selected from the keyboard, which 


contains all in-flight controls. This in- 
formation is stored in the switching 
unit until an actuate key is pressed. 

The big advantage is simplicity 


lo dirty the it hands and minds in the industs ial laboratory. 


Stimulus tells how today’s science is being applied, 


| | tr ni m t Hore t ‘ he mistre met hani Ss, € ke Normally used in-flight controls are 
mow etet 0 «cs, ei¢ . * . . . 
4 reduced by half and take up only half 
combing toward the de ve lopme nt of new produc ts and processes. as much space. 
Stimulus also gives the « ngineer, researe h worker, G Have aseurate teat gage 


The new “BLIP” fuel gage designed 


or te« hnic al executive an insight into the philosophy by Sierra-Schroeder Controls Division 


| tH | | f | for ground use is highly accurate and 

ee ee fast, eliminating any possibility of fuel 
Stimulus, « ontaining 16 « hapl rs from sper ial loss or leakage. 

The gage consists of a housing 

sections in Industrial Resear h, is written bolted to the inside of the fuel tank 


and a slip tube which passes through 
the housing into the tank. When the 
l II gage is closed, the base of the slip tube 
l\araboun< is flush with the bottom surface of the 
tank. To take a reading, the base of 
the slip tube is twisted and unlocked, 


by some of the world’s fore most te | hnic al authorilix ‘. 


Stimulus, $e JT) in bookslores 





while-covered. colorfully printed on heavy paper—— 


$ avai $4.95. then pulled down slowly. 
is available via the coupon below for $4 Geiie dike ace Ga aed adtie: to’ alibi 
Your bookshelf isn’t complet withouf Stimulus. the level of the fluid, incident light 


causes the inside of the tube to light 
up. However, as soon as the end of 
Please send me Stimulus at the tube is immersed in the fluid, the 
the ene | price of $4.95 light is absorbed. When the light, as 

. ke ¢ viewed from the base of the tube, 
goes out, a reading is taken on the 
scale along the tube’s outside surface. 
The reading indicates the exact level 
of the fuel. 

The slip tube assembly can be. with- 
drawn ftom the tank without leakage 
because a flapper connected to the 
200 SOUTH MICHIGAN AV. © CHICAGO, ILL. gage housing closes over the opening 


as the end of the slip tube passes 
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4 hour recording- 
on tiny (1/0z.) mailable reel 


a tg Sa instant Recording and Playback - 
with MINIFON Pocket-Size 1% Ib. 
Push-Button Recorder 





How to save time and money with MINIFON 


A new Brochure—‘‘How to Save Time and 
Money with MINIFON’’—is yours—free. 
See how MINIFON is used in 179 ways in 
more than 100 businesses, occupations and 





professions. Improve communications. Build 
sales. Speed marketing and technical re- 
search. Protect client relations. You can 
i record that idea and preserve important 
data anytime, anywhere with MINIFON in 


P-3S Recorder your pocket, briefcase or desk drawer. 


Pocket-size — 134 Ibs 





MINIFON ATTACHE —Magazine-tape 1% Ib. Pocket- 
Size all in one Recorder-Dictater-Transcriber 


Push-button single Battéry or A.C. oper- 
ated. Instant load. Rapid forward and 





mamic microphone with stop-start con- 
trol. Complete transcription accessories. 


reverse. Erase by ovegspeech or during 
rewind. Twin-track $0 minute mailable 
magazine-tape—rewSe indefinitely. Dy- 








Dictate anywhere — office, home, plane, 
train, auto—in the field. You've never 
had it so easy—so convenient. 


The World’s Only Pocket-Size Recorder-Dictater-Transcriber 
—All In One Instrument— Using 1/2 Oz. Magazine-Tape 


write 
today 
for 
FREE 





Instant load—Drop-in Tape Magazine brochure 


Recorder-Dictater-Transcriber 








Valuable Dealer Franchises Available 
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GEISS-AMERICA Exclusive U.S.A. importers, Chicago 45, ill., Dpt. IR 


Please send complete information on MINIFON RECORDERS 


for [] Our Own Use (] Dealer Franchise 


Name = 


Name of Company 
Address 
City State 


My special interest in a minioture recorder is for 
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eneral Electric's Missile & Space Vehicle Dept. 


uilding New*14,000,000 Space Research Center 


17 miles from Philadelphia, Near Valley Forge Park 


B in 1956 this General Electric organization outgrew its DIVERSITY OF 
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Washington, D.C. 
February, 1960 


Dear Sir: 


Air Force and other Defense officials are 
interested in compressed-air levitation as the 
ideal way to handle air cargo or operate an Ordnance 
or Quartermaster depot. Ford's Aeronutronic Systems 
has a Defense contract to evaluate various types of 
levi-systems that already have been demonstrated 
successfullyv—including Ford's own levicar. 


<Heavy-duty levitation employs a strong jet of 
air to lift the subject a few thousandths of an inch 
and keep it there. Thus, instead of sliding heavy 
equipment or crates on wheels or on a film of grease, 
one man will be able to slide several tons on air. 


Ford employes already have moved heavy machinery 
this way. They place steel levipads under 
machinery, run in a pipe from a compressed air 
tank to a hole in the pad, and turn on the valve. 


(A number of years ago, NACA (now NASA) engineers 
built a huge blow-down wind tunnel at Wallops 
Island, Va. The almost inexhaustible supply of 


hi¢ch-pressure air was used to float large metal 
plates. What started as an amusing pasttime led 
to desiens for flying platforms now produced.) 


Gen. von Kann believes the Army may have more 
planes than the Air Force by 1970. Reason is not 
only the increasing Air Force and Navy emphasis on 
missiles at the expense of airplanes, but also the 
Army's own changing concepts. "We cannot double 
the Army's manpower," von Kann says, "but we can 
more than double its potential through air mobility." 


Industrial researchers mst get used to the 
idea of having the production man looking over their 
shoulders, according to the Army's chief of R&D, 
Gen. Arthur G. Trudeau, who authored this colum 
last issue. 


The best time to simplify is during development 
of materiel—in other words to inject maintenance 
thinking into design. It's difficu o write is 
concept into R&D contracts, but the Army's trying. 
These are the objectives: 





Reduce frequency in cyclic and corrective 
maintenance; improve accessibility for adjustment 
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and repair; make possible the use of standard parts, 
tools, and test equipment; increase use of throw- 
away components; and improve reliability. 


Diamond Ordnance Puze Laboratories here has 
miniaturized two devices that will solve a lot of 
Army and industrial problems: 


41. An electric light so small it can pass 
through the eye of a large needle. Uses are in 
dials, endoscopes, and medical probes for 


examining cavities, and in optical systems 
requiring a near point light source. 


42. A radio transmitter the size of a pencil 
eraser. 1t will be used in ballistic studies to 
determine in-flight temperature of an artillery 
shell and relay the data to the ground. 


One novel application for the tiny, transistor- 
ized, battery-powered device is to transmit 

an electrocardiograph from a space-bound 
animal to earth. Aeromedics at Brooks Air 
Force Base, Tex. plan to strap the device to 

a mouse's back, where he cannot chew it. 
Muscular electro potential would actuate the 
transmitter to tell scientists whether the 
animal is moving, crouching, or imobile. 


Electrocardio-electromuscular transmitters 
also are being developed for use on men, to 
telemeter an astronaut's physical condition. 

Indust can use them to measure workers! movements 
on the sb: they would be almost unaware of the 


tiny transmitter taped to chest or back. 





«Phosphorous and gallium, two elements that 
melt in the summer sun, have been combined by Army 


researchers into gallium phosphide, capable of 
withstanding temperatures up ES 1500 F. 
Used in a diode, gallium phosphide proved 
seven times more heat resistant than either 
germanium or silicon, and may help solve 


temperature problems encountered by electronic 
parts in missile nose cones. 





«Pattern at left, top, shows gallium-phosphide 
diode's ac cycles; bottom view shows how tube 
flattens the lower half, changing pulses to dc. 


To meet the needs of military high-temperature 
research, the National Bureau of Standards is 
developing techniques and devices to measure 
temperatures up to 20,000 K. Major interest is on 
electric arc techniques. Part of the program 





is to find simple, reliable methods for producing 
the temperatures. 


The NBS free-radical crash program now has 
tapered to a routine effort. Bae several devices 


have emerged: 





Most important is the series of new glass 
Dewars designed to make handling of liquid 
helium and other cryogenics easier. The Bureau 
also developed a system for getting liquid 
hydrogen from suppliers, trained personnel «| 
in latest handling techniques, and make it 

so easy to ship the stuff that it's now readily 
available to laboratories anywhere. 








The program showed that free radicals will not 
be a fuel source for a long time. Emphasis now has 
switched from the radical as a fuel to the mechanism 
of radical reaction as a research tool. 


In the meantime, the services will continue to 
rely on conventional liquid and solid propellants, - 
with investigations of improvements and possible 
"exotic" additives. 


Companies with interests in Washington should 
seek government R&D contracts, acquire a need-to- 
know status, and get on the list of the Solid | 





Propellant Information Agency, operated from the 
Applied Physics Laboratory, The Johns Hopkins 
University, Silver Spring, Md. 


SPIA's job is to eliminate duplication in 
programs by keeping the responsible government 
agencies informed of everything going on in solid 
propellants. It has information and publications 
available to contractors. 


Address requests to one of these offices: 
Commander, Air Force Flight Test Center, 
Edwards Air Force Base, Calif., Attn: FTRDS. 


Department of the Army, Office, Chief of 
Ordnance, Washington 25, D.C., Attn: ORDTB. 


Department of the Navy, Bureau of Ordnance, 
Washington 25, D.C., Attn: ReS6. 


The Army is making information about the 
current status of more than 2,300 research projects 
available through its Annual Research Task Summary. 
A nine-volume work, six are available for public 
use. The ARTS covers work in 10 fields at 59 
installations. Write: Office of Technical Services, 
U.S. Dept. of Commerce, Washington 25, D.C. 


—The I+R Washington staff 
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ORGANIZING RESEARCH 


Grace 
& Co.'s 
Headstart 





No newcomer to organizing chemical research activities, William P. Gage 

vice-president and director of W. R. Grace & Co. and president of the company’s research division 

was manager of R&D for Shell Oil Co. and later vice-president of manufacturing for Shell Chemical Co. 
it Shell he became experienced in the cold acid and other separation processes 

and catalytic dehydrogenation later used in government butadiene plants. 

He directed the design and operation of the butadiene plant at Torrance, Calif 


and also helped design a similar plant at Lake Charles, La. 


Gage received his BS in chemical engineering 
and MS in petroleum engineering at the University of Oklahoma. 


Villiarm sage, 





lected would suffer from the competi- 
tion of companies in the same field 
which already have a well-organized 
Thus, if a com- 
pany decides to research itself into 
polymer chemistry it 
against all of the polymer-producing 
companies already making products 
and gaining new knowledge and direc- 
contact with 
product users. While it might not be 
hopeless to start from scratch and at- 
tempt to come up with a “better 
mousetrap” than dozens of successful 


program underway 


would be up 


tion from day-to-day 


competitors, it most assuredly would 
be a long, hard road 


Produce tirst, then research 


A better solution might be to decide 
first the areas in which the chemical 
field seems most promising and then 
select processes in these areas that are 
available on an outright purchase of 
knowledge. The premise here is to buy 
the research and production know- 
how and get started with a plant that 
will produce a marketable chemical 
product 

While one team is licking produc- 
tion and sales problems, another team 

the embryonic research team—can 
begin thinking about the future. The 
approach seems more practical 


How a company might enter the 
chemical industry as well as achieve 
the proper direction in research, prod- 
uct development, and manufacturing, 
may be illustrated by the “research 
headstart” of W. R. Grace & Co. in 
the chemical field. The story involves 
the recent transition of the House of 
Grace from a steamship company with 
import, export, and Latin American 
manufacturing interests to a major 
chemical company. 

In 1945 the net fixed assets of the 
firm were 61% in the steamship busi- 
ness; 32% in Latin American indus- 
trial and commercial activities; and 
7% in various domestic businesses in 
the United States, in addition to in- 
terests in the Grace National Bank 
and Pan American Grace Airways. 


There were two things wrong with 


the picture. One was that while we 
were thoroughly and soundly diversi- 
fied in Latin America, we lacked par- 
ticipation in growth industries in the 
United States, which after all is a 
pretty good country to do business in. 
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Study atter study after... 


In examining a field for diversifica- 
tion, we inaugurated studies that 
seemed endless. We looked at every- 
thing, put our best people on the job, 
hired new talent, and met with con- 
sultants. The consensus was that the 
greatest growth potential lay in the 
United States chemical industry 

In 1952, after deciding to enter 
the chemical industry, we set up a 
commercial chemical development de- 
partment. We hired engineers, chem- 
ists, market researchers, economists, 
and financial analysts, and categor- 
ized the entire chemical industry by 
breaking it down into segments 

It soon became apparent that it was 
far easier to identify the attractive seg- 
ments of the chemical industry than it 
was to find an avenue of entrance. We 
did not have a sufficiently large in- 
dustrial enterprise in the United 
States, and thus lacked a logical base 
for the kind of entry made by other 
diversified companies 


The competition’s method 


For example, we could not enter 
the way Armour & Co. did through 
the systematic upgrading of waste by- 
products. We could not enter the way 
Koppers did by devising a new-type 
coke oven which made available more 
of the byproducts of coal, and pointed 
to new areas of chemistry built upon 
petroleum, gas, and other basic prod- 
ucts. 

Neither could we emulate American 
Hard Rubber, whose case—in switch- 
ing into plastics when new plastics 
were causing the gradual obsolescence 
of its basic product—is a fine example 
of dynamic planning. 

Nor could we enter the chemical in- 
dustry as the petroleum companies 
had by capitalizing on the chemical 
richness of their industry’s byproducts; 
nor through the research genius 
which enabled the explosives com- 
panies (DuPont, Atlas, Hercules) to 
broaden the chemical base of their 
existing industry 

Alternative methods of entry into 
chemicals were: 

® Acquire existing chemical com- 
panies. 

® Construct plants based on the 
licensing of already-developed pro- 
cesses available through engineering 
companies. 


® Initiate a large R&D organization 
and commercialize results therefrom. 

Gradually it became apparent that 
no single alternative would suffice; a 
combination of all three formed the 
ground-work of the general plan. Dur- 
ing the earlier years, the emphasis was 
to be on acquisitions. Then, as we de- 
veloped a position in the chemical in- 
dustry, the construction of new plants 
based on purchased processes would 
become practical. Eventually, the 
development of our own large research 
staff could form the major base for 
growth in the years ahead 


A textbook approach 


Our people then began to study a 
variety of chemical opportunities. As 
these were screened further, a thorough 
analysis of profitability was made, 
using classical market, engineering, 
plant location, customer, and trans- 
portation studies, etc. 

The studies were summarized in 
two sets of reports. The first was a 
preliminary report which covered 
everything the long report did, but 
with “guesstimates” supplied where 
details were lacking. Then, if the 
chemical was not eliminated because 
of its lack of profitability, a more ex- 
tensive analysis was undertaken. 

In effect, we studied everything that 
might be deemed a growth segment of 
the industry and the route was pains- 
taking, severe, and time-consuming 
even though we were anxious to get 
started. 

Once we had reduced the various 
alternative investment possibilities to 
a dollars-and-cents evaluation, we 
were ready for the really difficult job 
of selection. 


The best costs more 


We found, of course, that the most 
attractive projects were the most ex- 
pensive, in the sense that a good 
chemical company would join with us 
only on the basis of a high price-earn- 
ings ratio. Also, we found that almost 
any growing chemical product which 
could be entered by purchasing an 
available process would show only a 
modest profitability after competition 
began to intensify. 

The profitability figures of the vari- 
ous alternatives had to be compro- 
mised with a realistic appraisal of 
what we thought we could handle. 





There are too many magazines already. Time 
is my most precious commodity. Why waste it 
reading about other people’s ideas? Only with 
money can I buy time. Why spend money for 
your magazine when I can use it to pay some- 
one to get ideas. Besides, ideas are dime a dozen. 
Who needs them? All I lack is time...time... 
time...I am a busy executive. I administer 
engineering projects. I don’t need ideas and I 
don’t read Industrial Research. This way, I 
save $5 every year, or $9 every two years, or 


$13 every three years. My name is Vacuum. 


Time is my most precious commodity. I can 
turn it into money, accomplishment, love, or 
happiness. All I need is an idea and a thousand 
sub-ideas. Anything that supplies me with 
workable ideas is worth money. I pay engineers 


tens of thousands of dollars a year to work 


out ideas. If Industrial Research gives me one 
workable idea it’s well-worth the $5. If it gives 


me 100 ideas, I’ll replace my engineers with 


it. My name is Progress. 





RESEARCH 
ENGINEERS 


Young engineers with M.S. or 
Ph.D. degrees in Mechanical En- 
gineering or Mechanics are in- 
ited to inquire ahout research 
positions in analytical mechan- 
ics, dynamics of machines, vibra- 
fion analysis, or stress analysis 
j good knou edge of applied 
mathematics and the fundamen- 
tal principle s of mechanic is re- 
quired 

We work on a wide variety of sub- 
jects, presently including aircraft 
landing-gear system dynamics, mis- 
sile and satellite trajectory studies, 
dynamics of high-speed shafts, and 
advanced kinematics of mechanisms 
Our staff members enjoy many 
advantages, not the least of 
which is an excellent opportunity 
for advanced study at Illinoi 
Institute of Technology and 
other universities. 

Write us of your wnterest; 


; 


will send you full detai 


E. P. Bloch 
Dept '® ARMOUR 
RESEARCH FOUNDATION 
of Illinois Institute 
of Technology 
10 West 35th Street 
Chicago 16, Illinois 
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Research 


AVAILABLE ON 
MICROFILM 


Volume one, numbers one through 
four, of Industrial Research now is 
available on microfilm from Univer- 
sity Microfilms Inc., 313 N. First St., 
Ann Arbor, Mich. 

Cost is $2 per volume. Sales are 
restricted to Industrial Research sub- 
scribers 

Positive microfilm is furnished on 
labeled metal reels. 

The service is provided to save 
binding costs and storage space 
for libraries and companies. 

Number three of volume one 
Summer, 1959) is out of print and 
cannot be obtained from the I*R 
office. University Microfilms will re- 
produce the issue by xerography 
for $6.50 each. 
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NEW GRACE PLANT / 


Some of the more glamorous projects 
had to be postponed until we had built 
up a chemical organization, so we 
had to settle for a more gradual stable 
entry into the industry 

In fact, when we decided to make 
ammonia and urea, we knew the ven 
ture would be only modestly profit 
able, but at least these products were 
practical from a technological stand- 
point. In effect, we were beginning 
with a growth segment of the industry 
where more profitable expansion could 
be undertaken once we had a plant 
underway 

We began in 1952 with the organi- 
zation of the Grace Chemical Co 
which was to build and operate an am- 
monia and urea plant at Memphis, 
and which constituted our research 
and development personnel, although 
up to this time we had no laboratories 
or research program other than the 
study and investigation of fields that 
showed growth opportunities and of 
chemical companies that would be at- 
tractive acquisitions 


Double merger 


Later that year, Grace Chemical 
Co. licensed processes which enabled 
it to start construction of the ammonia 
and urea plant in Memphis, Tenn. 
During 1954 we merged with two 
widely known companies—Davison 
Chemical Co., prominent in inorganic 
chemicals, fertilizers, and catalysts, 
and Dewey & Almy Chemical Co., 
equally versed on the organic side in 
chemical specialties, complex poly- 
meric compounds for container seal- 
ing, synthetic rubber latices, and poly- 
mers such as “Cryovac” film for pack- 
aging 

While we were getting acquainted 
with these acquisitions, we brought 
our Memphis plant on stream. Some 
time later Grace Chemical was split, 
the name being kept by the operating 
division and the R&D segment becom- 
ing the Grace Research & Develop- 
ment Division 

Subsequently, another decision of 
importance to Grace’s Chemical future 
was taken. This was to enter the field 
of bulk polymers, particularly poly- 


r high-density polyethylene is at Baton Rouge, La 


olefins. As the first step, a_ license 
was taken from Phillips for high- 
density polyethylene, and construction 
was started on a plant at Baton Rouge 
La 

The decision naturally had a pro 
found effect on our research labora- 
tory. While the polyethylene plant was 
being built, another operating division 
known as Polymer Chemicals Divi- 
sion, was split off to carry on the bulk 
polymer segment of our chemical 
business 

Our early thoughts on research are 
ambitious in retrospect. Can you im 
agine a management trying to decide 
on a research budget amounting to 
millions of dollars, when before 1950, 
it had never authorized a plant cost- 
ing more than $2-million? Educating 
a non-technical management to the 
idea that it must spend millions on its 
research thinking is a story in itself 

It wasn’t until Grace had acquired 
two chemical companies with long 
years of experience in research pro- 
grams of their own that any real head- 
way was made 


Why central research? 


Perhaps one of the strongest break- 
throughs in the concept of why we 
should have central research is em- 
bodied in a memo presented to the 
Grace top management late in 1954 

“Eventually we will need a cen- 
tral laboratory to do exploratory 
research in new fields not already 
exploited by one of the operating 
divisions. This laboratory must be 
free from the daily pressures of 
the operating groups which fre- 
quently are too concerned with to- 
day’s problems to have much sym- 
pathy with tomorrow’s dreams. 

“If we are going to go after 
the maximum dollar return on our 
research investment, we will have 
to do more than rely on growth by 
methods such as expansion of pres- 
ent or allied product lines, or buy- 
ing the know-how for ‘standard’ 
processes; or purchase of estab- 
lished chemical companies. It also 
will be necessary to develop new 
products or processes, or to acquire 





them while they are still in an un- 
proven stage. 

“If this new group is to get a 
good start in the company it must 
come to a job where it can make a 
tangible, creative, contribution. We 
can't bring in qualified technical 
people and just let them mill around.” 

The function of the central research 
laboratory, as formulated five years 
ago, was to serve as: 

= A long-range research group, con- 
centrating in fields believed to be at- 
tractive to the company 

s A centralized service facility for 
divisions of the company 

a A technical consulting group to 
the Grace management, suggesting 
possible new developments that might 
be profitable and aiding management 
in the technical aspects of its decisions 

The laboratory would do research 
for the company divisions on a con- 
tract or annual budget basis if re- 


quested 
100-million dollars tater 


By this time management had added 
not only some $100-million in chem 
ical assets but, equally as important, 
had added men of chemical stature 
to its board to help round out the 
newly emerging chemical image 

The next move was to find a site 
for the central research facilities. The 
location should be an area that would 
allow for detached creative thinking 
and yet be convenient enough to the 
cultural and educational advantages 
of a city. We soon found that every 
director is an expert on where to put 
a research laboratory, and I’m sure 
we could publish a book on “Finding 
the Ideal Location.” 


While location-hunting was going 
on, the Davison Division was building 
its new research facilities near Clarks- 
ville, Md., which is located less than 
an hour by car from either Baltimore 


or Washington. The Davison manage- 
ment then made us an offer. Davison 
would be willing to turn over the new 
laboratory and all personnel to the 
Grace Research Division, and then 
contract with it for all future research. 
The site had ample acreage for ex- 
pansion and for the new central re- 
search laboratory 

In a matter of days the idea was 
approved and the plan executed. Dur- 
ing 1957, while the inorganic, catalyst, 
and agricultural chemicals laboratory 
was being completed, construction was 
started on an adjacent laboratory 
which would house the organic, poly- 
mer, and research services groups. 
Today we have more than $6-million 
invested in these facilities 

We have been in operation with 
the present facilities and people for 
more than a year at our Washington 


Research Center, and the first build- 
ing will be two years old in Spring. 
During this time, our research organi- 
zation thinking has matured rapidly. 
The Central Research Division re- 
cently has been given cognizance over 
the research conducted by the divi- 
sions themselves, which is_ largely 
applied and fairly short-term and 
within the fields of activity of the 
divisions or closely allied fields. To 
be sure that the best research skills 
and equipment are applied to all prob- 
lems within Grace we have an active 
research committee made up of the 
research directors of all divisions 


Research tor profit 


The experience has taught us that 
specific research objectives should sus- 
tain and extend the present business 
of the company. Industrial research 
should be done, simply, to maintain 
and improve the profit-making ability 
of a company 

The chemical industry is fast-mov- 


ing and intensely competitive. When 
a company enjoys an unusually favor- 
able position with a product, it imme- 
diately becomes the envy of potential 
competitors who either initiate new 
research or intensify old research, 
seeking a share of the attractive busi- 
ness. Because of this competitive situ- 
ation, every successful firm must de- 
vote a substantial part of available 
research resources merely to maintain 
current profits relative to competitors 

This involves not only spending 
money, but frequent re-evaluation of 
the technical foundation upon which 
the current business exists. Research 


for the benefit of existing products 
must cover every aspect of producing 
and selling the product. Raw material, 
quality and prices, shipping costs, 
plant investment and obsolescence, 
efficiency of operation, and product 
quality are but a few of the critical, 
constantly changing aspects. 

But no matter what the objectives 
may be, its outcome depends to a 
large extent on the creativity of the 
men who do the research. Herein was 
Grace & Co.’s research headstart. 
When Grace Research assumed the 
laboratories of the Davison Division 
it already had built up a program 
over the years based on the needs 
and objectives of Davison itself 


Researchers should hire 
researchers 


In building a staff for the organic 
and polymer research program, men 
with years of experience in this field 
were chosen. The selection of these 
men was left to the research directors 
themselves rather than to a personnel 
department. It takes a top research 
man to interview and hire a top 
research man 

The outcome of all of this is that 
Grace has expanded rapidly into the 
chemical industry. Fixed assets at the 
end of 1958 were 49.2% in the chemi- 
cal business — only a gleam in man- 
agement’s eye seven years earlier; 
23.2% in the steamship business in 
contrast to 61% some 13 years earlier; 
19.3% in foreign business including 
Latin American paper and chemicals, 
contrasted with 32% from the 1945 
figures; while our general U.S. busi- 
ness is up 1.3% from the 7% of 1945. 

While 23% in steamships compared 
with 61% seems much lower, actually 
23% today is a net increase of $31%- 
million in assets over 1945, or one 
and a half times as much. The same 
is true of our foreign business. Actu- 
ally, the investment is up about 300% 
over 1945. 


Grace’s chemical investments have 
amounted to an education in the 
appropriate size and scope of an 
adequate research organization and 
budget. 

This year Grace’s budget is more 
than $9-million for central and divi- 
sional research. The figure includes 
market research and general market 
studies, technical service, capitalizable 
engineering, quality control, and prod- 
uct testing. 

The research story of Grace is not 
over, of course, but it has reached an 
initial point of success. Success in re- 
search depends on many factors, but 
as some wise man once said, “You 
can’t beat a man with a plan.” s 
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W.,.. THE TERRIBLE DROUGHTS 


of 1932-36 made a dust bowl of 
much of North America’s Great Plains 
area, thousands of farmers from the 
scorched, ruined land flooded west- 
ward. They were going to a green, 
water-saturated oasis called Califor- 
nia, saying perhaps with Ma Joad in 
John Steinbeck’s novel, The Grapes 
of Wrath, “ it'd be nice under the 
trees, workin’ in the shade.” Today 
it is estimated that southern Califor- 
nia itself has only enough water left 
in its present sources to last about 
18 years. 

California’s water problem in many 
ways typifies the world’s water prob- 
lems today, a strange if traditional 
quirk in the quartermastery of the 
earth — plenty of supplies but in the 
wrong place. There is ample water for 
the earth’s approximate population of 
2.75-billion, but it isn’t distributed 
equally. About a third of all land 
areas on the globe are arid. Drought, 
ranging from slight to serious, is com- 
mon for example, in nearly all of Cali- 
fornia’s agricultural areas. 

There are generally two ways to 





solve the 


either de-salt 


water-shortage problem, 
and brackish 
mineralized) groundwater, 
or move, re-channel, husband, horde, 


re-circulate the fresh 


sea water 
(heavily 


conserve 
water we already have. 


California is attacking its present 
and impending water shortages with 


both methods 
California, Dr 


At the University of 
Leroy Bromley, pro- 
fessor of chemical engineering, has 
developed a method for de-salination 
called the multiple-effect centrifugal 
evaporation system which gives hope 
of converting salt water to fresh at 
the lowest cost of any equipment so 
far, 25 to 50 cents per thousand gals. 

Also at California, experimental 
work has been done on a de-salting 
technique called low-temperature-dif- 
ference distillation. By using the heat 
from the waste warm water of an 
industrial plant (an application of the 
conservation approach for obtaining 
water), California’s researchers feel 
they could turn out freshened water 
at about the same maximum price 
now paid for urban water supplies. 

Another application of the conser- 


eee 
ot a a ce 
: 
—_—_——— 


vation is California's 


mense Feather River project, to cost 


technique im- 


$2 billion or Its function: to 
bring water from aqueous northern 
California 250 miles 
through a aqueducts to 
southern California. While this lower 
third of the state needs 77% of its 
total water supply it can contribute 
only 2% own water re- 
sources. 


more 


down some 


system of 


from its 


Large-scale conversion 


Large-scale conversion of sea to 
fresh water no longer is limited to 
the mere planning stage. Half a mil- 
lion people in various parts of the 
world now are living on 12-million 
gals. of converted salt water daily. 
Just 10 years ago only 2-million gals 
a day were being converted. 

Aruba island in the Netherlands 
Antilles boasts the world’s largest salt- 
water conversion plant—a $10-million 
installation which produces 15,000 
kilowatts of electric power and turns 
out 2.7-million gals. of de-salted water 
daily by a process called multiple- 
effect distillation. 


‘ 


In the Shiekdom of Kuwait is the 
largest flash-distillation plant in the 
world, the second biggest of all de- 
salting plants. At a daily output of 
2.5-million gals. its production is only 
200,000 gals. less than Aruba’s. 

At this stage of salt-water-conver- 
sion research and water conservation 
the important matter is not so much 
the volume of water being processed. 
It is how much progress is being made 
in developing workable techniques for 
de-salting and conservation, progress 
toward doing the job at a feasible 
price, and progress toward under- 
standing the dynamics and evolution- 
ary changes in man and his environ- 
ment which are causing him to run 
out of water. 


The wrong kind of water 


World-wide precipitation 
about 20 in. 


averages 
annually; yet almost a 
third of the world gets only 10 in. 
or less. Not only is water poorly dis- 
tributed, but most of it is the wrong 
kind, that is, the 75% of the globe 
covered by salt water. Sea saltiness 
varies among different bodies of water; 
the Baltic Sea has 7,000 parts-per- 
million (ppm) of dissolved salts and 
Utah’s Great Salt Lake has at least 
210,000 ppm. Average ocean salinity 
for all seas is 35,000 ppm. 

Fresh water is also short in other 
areas besides coastal regions. Much 
of the water in lakes, rivers, and wells 
is brackish —less salty than ocean 
water but containing more than 1,000 
ppm of salt. The groundwater that 
runs down to a depth of 15,000 ft. 
in the earth’s rocky crust is the same 
type. 

Water cannot be certified fit to 
drink, according to the U.S. Public 
Health Service, when it has more 
than 500 ppm (or 1,000 ppm if abso- 
lutely nothing else is available). Nor 
is it simply a drinking problem. Water 
for agricultural uses such as irrigation 
should not exceed 1,200 ppm. 

Also many areas that once tolerated 
mineral-loaded waters no longer will 
do so, either because individual users 
have grown more discriminating or 
because industrial needs prohibit it. 
As civilization pushes out into new 
areas, the story of parched cities and 
water emergencies becomes more and 
more familiar. 


S500 mites to taundry 


At the new hotel in Hassi Messaoud 
in Algeria’s northeastern desert coun- 
try, water is so scarce that the laun- 
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ent 500 miles to Algiers SevV- 

years ago, in southeastern Aus 
(the world’s driest continent), 

rains of 10 tank cars each made 
round trip daily carrying water 

the drought-stricken city of Broken 

Hill 

In the United States, rainfall aver- 
30 in. a year, or nearly 10 mil- 

n gals. for 


every person in the 


country. Yet many western areas lack 


water because of poor distribution 
Now, even the East’s plentiful supply 
s changing 
The change indicates the overall 
iter-shortage problem in the U:.S., 
is, post-WWII droughts east of 
Mississippi coupled with swelling 
ter consumption. During New York 
famed drought of 1949-50 
water consumption fell from 1,172 
million gals. daily to 953.3-million 
gals. Even in metropolitan Chicago, 
sprawled Lake Michigan 


3,000 square miles), suburban wells 


alongside 


now must be sunk to an unprecedented 

OOO ft. in search of water 

One form of swelled consumption 

the huge spread of irrigation east 
of the Mississippi Valley. Nine years 
igo in Indiana irrigated farm acreage 
totaled 5,000; now the state has more 
than 25,000, and by 1965 it ts ex- 
pected to ‘have 80,000 

Since 1900 the United States has 
boosted its water usage from about 
40-billion gals. a day to more than 
Capita 
Those 


figures include al/ water consumed, 


’40-billion, raising daily per 


use from 530 to 1,500 gals 
not only hy individuals but also for 
them in agriculture, industry, munici- 
pal service, etc. Average daily water 
use by individuals is estimated at 
ibout 90 gals. for 1900 compared to 
nearly 150 today (Science estimates 
we need to use only about 20 gals. a 
piece. ) 

By 1975 the U.S. will be using 

twice as much water as today, and by 


I80 600-billion gals. of water daily 


Congress’ salt water act 


Out of such problems grew the 
saline water act of July 3, 1952 and 
the Office of Saline Water 

The Congressional group most im- 
mediately concerned with the saline 
Public 


Works and Resources Subcommittee 


water program, the House 


of the Committee on Government 


Operations, plainly has realized the 
eriousness of the water problem. The 
ommittee’s latest report states 


Unless bold and concerted action 


is taken, the United States, within the 
next generation, will face economic 
retardation to an almost catastrophic 
degree.” 

Congress’ main goal is a practical, 
low-cost method for making salt and 
brackish water fresh. Originally (in 
1953) the cost goals for municipal 
water were set at 38 cents a thousand 
gals. and for agricultural irrigation 
Later the OSW 


revised its figures for various conver- 


water, at 12 cents 
sion methods to a range of 27 cents 
a 1,000 to $2.30. The job of reaching 
these cost goals is in the hands of 
various industrial and research organi- 
zations, universities, and individual 
scientists 

De-salting methods now being 
studied include various thermal, me- 
chanical, chemical, and electrical 
methods 

One principle is common to all of 
them: sea and brackish waters consist 
of salts dissolved in a base water 
De-salting water, then, consists of 
separating these water molecules and 
salt ions. This separation takes thermo- 
dynamic energy, as much as it took 
to join, that is, dissolve, the salt and 


water in the first place 


The salt stil! 


Distillation is one of the oldest 
methods of de-salting water. At this 
point in de-salting research distillation 
seems to promise most for the future 
because it’s the most economical 

Dr. Bromley’s multiple-effect cen- 
trifugal evaporation system is still in 
the development stage, but apparently 
it could be more economical than 


other systems because of its compact 


size and use of operating heat. 

Each of the units is 10 ft. in diame- 
ter and about 12 ft. tall. Its daily out- 
put of 100,000 to 200,000 gals. of 
demineralized water is made at the 
rate of 20 to 50 Ibs. of fresh water 
for each pound of steam used. A bat- 
tery of units, freshening 10 million 
gals. daily, could reach the low 25-to- 
50-cent cost figure 

Sea water is piped into the unit 
from the top and distributed over the 
upper surfaces of trays, mounted in 
tiers on a steam turbine. In each 
evaporator unit are six stacks of 20 
to 50 trays. While the trays spin, sea 
water spreads across them from above 
Steam sent in below the trays rises 
through the tiers and vaporizes the 
thin salt-water film on each tray’s 
upper surfaces. This fresh water va- 


por rises, clings to the bottom of the 


next tray above, then runs off into 
a trap. 

Multiple-effect distillation is prob- 
ably the most highly developed of all 
salt-water conversion methods. In this 
method, the type used at Aruba, salt 
water is freshened in a series of evap- 
orators, or “effects.” The object is to 
make the greatest use of the energy 
used to boil the water. 

Steam is piped into a submerged 
coil in the first effect’s feed water, the 
strongest brine in the system. Feed 
water may be held at atmospheric (or 
slightly higher) pressure in this effect 
The salt 
(fresh water) passing through pipes 
into another coil in the next effect, 


water boils off in steam 


where salt concentration is lower. Boil- 
ing temperature rises with an_ in- 
creased concentration of salt and vice 
versa and so this steam from the first 
effect is hot enough to boil off the 
second effect’s salt water. Also vacuum 
pumps may be used on these follow- 
ing evaporators, to help lower the 
boiling point 

When its heat is released to the 
second effect’s salt water, the steam 
in the coil condenses to liquid fresh 
water and is piped into a main storage 
tank. Steam from the second evapor- 
ator’s boiling salt water flows into the 
coil, which is submerged in the third 
effect. Then the process has begun 

In theory, at least, the larger the 
number of effects, the cheaper the 
final product, since more fresh water 
is being wrung out of the original 
boiler. Some researchers believe that 
with as many as 20 effects, for ex- 
ample, a multiple-effect installation 
could turn out water at the OSW’s 
ideal price of 30 to 40 cents a thou- 
sand gals. In practice, though, such a 
big plant might not be so efficient 


Fresh water and electricity 


In this connection, one of the big 
reasons for selecting the submerged- 
coil multiple-effect distillation method 
for Aruba was that it made it possible 
to combine 15,000-kilowatt turbogen- 
erator power plant with the boiler sys- 
tem. Aruba needed both water and 
electricity to supply present needs and 
attract more industries and tourists 

The plant’s designers felt that this 
duality of fresh water and marketable 
electricity is the biggest hope for 
bringing reduced water costs into the 
world’s water-poor regions 

The multi-stage long vertical tube 
evaporator built by the W. L. Badger- 
Whiting Corp. is another approach to 








INTERNATIONAL NiCKEL’S Harbor 
Island lab near Wilmington, N.C., 
ncludes a multi-stage 


the multiple-effect system. Steam goes 
from evaporator to evaporator through 
tubes. Vacuum pumps lower the air 
pressure slightly in each successive 
stage to drop 


boiling temperature. 


Developers of this method believe 
that with good scale control, it might 
ibout 40 cents a 


de-salt water at 


thousand gallons 


Fiash distillation 


Still another variation of the mul- 
tiple-effect method is flash distillation 
In this system feed water is heated 
almost to its boiling temperature, then 
piped into a vacuum chamber where 
pressure has been dropped below 
pressure. It flashes to 


vapor and condenses as fresh water 


boiling-point 


Advantages of this system are that 
water scale doesn’t form in the proc 
essing equipment since the water is 
not boiled. Also, because lower-tem- 
perature water can be used, it’s good 
for making maximum use of waste 
heat around industrial plants and 
ships. One big disadvantage is that 


since 


flash-ev poration concentrates 


saline water by only 10%, compared 
to 50% tor straight boiling, more salt 
water has to be pumped, piped, and 
processed to cook out an equal amount 
of fresh. Thus, more expensive pumps, 
more heat, and longer processing time 
are required 


The big flash-distillation plant at 
Kuwait processes the Persian Gulf’s 


rank salt water to fresh at a (reported) 
cost of about 63 cents a thousand gals. 
Fuel is free natural gas that would be 


wasted otherwise. Plant builder was 


Westinghouse Electric International 


Co., New York 


The low-temperature-difference dis- 
tillation process researched at the Uni- 
versity of California has been put into 
operation at Abidjan, Africa. The 
process functions on the principle that 
power can be developed in any system 
where there is even a small tempera- 
ture differential 


In California’s experimental work, 
sea water at 90 F is sprayed into a 
dome-shaped vacuum evaporator 
chamber. About 5% of it evaporates 
and expands through a steam turbine 
on its way to a condenser where it is 
liquified to fresh water. The other 
95% of the feed water drains off as 
waste brine, about five degrees cooler 
than inlet water. Output of this ex- 
perimental plant is about 10,000 gals. 
a day. 


California scientists working on the 


project believe the turbine might be 
made to run the unit’s pumps, making 
the whole installation § self-powered. 
Further, by using waste warm water 
from an industrial plant plus cold sur- 
face water from the ocean, they feel 
they could turn out distilled water at 
about the same top price now paid for 
municipal supplies—with an output 


> 


of 2- to 4-million gals. a day 


At the African plant, warm water is 
piped in from the ocean surface; cold 
water is brought up from depths of 
about 1,500 ft. The temperature dif- 
Cali- 


fornia’s scientists have been coordinat- 


ferential may exceed 35 Ff 
ing their work with French scientists 
who have been working on thermal- 


difference since the 1920s 


Pressure distillation 


In critical-pressure distillation, salt 
water is put under a high pressure of 
about 3,200 psi and heated to about 
7OOOF. It is then in a critical condi- 
tion, and will vaporize when the slight- 
est additional energy (heat or pres- 

Although the 


expenditure is 


sure) is applied to it 
original heat-energy 
large, most of it can be recovered by 
heat exchangers. The biggest short- 
coming is severe scaling and cor- 
rosion caused by the intense heat 

Compression distillation is based on 
the principle that compressing steam 
raises its temperature. The steam from 
boiling salt water is compressed until 
it is about 10 F hotter than when first 
evaporated. Piped back to the 
fresh 
water, releases heat, and boils more 
water without further heat. 


evaporator, it condenses to 


Tho rotary compression drum still 
or centrifugal molecular still, invented 
by Kenneth C. D. Hickman and de- 
veloped in collaboration with Badger 
Manufacturing Co., is an ingenious 
variation of the compression system. 
Its big advantage is a higher rate of 
heat transfer, as in standard compres- 
sion distillation methods 


Salt water at a mere 125 F is 
sprayed on the inner surface of a ro- 
tating drum. Centrifugal force spreads 
out the water in a thin, turbulent film 
on the drum’s inner surface. Part of 
this film evaporates and is collected 
as fresh water. Part of it is sucked 
out in the form of steam through the 
drum’s bottom by a blower compres- 
sor and duct into the still’s compart- 
ment surrounding the spinning drum. 
Distilled water, condensed from these 
vapors, is piped away. 
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partment of mechanical engineering 
and the Navy’s Civil Engineering Re- 
search and Evaluation Laboratory 

By packing flake ice in a piston and 
compressing it, for example, at 2,000 
psi, they have been able to lower the 
salinity of ice from 35,500 ppm to 420 
ppm 

Also at work on freezing methods, 
Carrier Corp. has developed a process 
combining freezing and evaporation 
for extracting de-salted water 

And at Batelle Memorial Institute, 
scientists have developed a method 
based, again, on a metallurgical pro- 
cess, zone refining. They freeze an 
ingot of ice: the top half contains salts 
and other impurities; the lower half 
does not. Using ultrasonic agitation to 
make ice ingots, they have delivered 
water at a low five ppm salinity 

Near Tel Aviv 


of the freezing process is being used 


Israel, a variation 


in a new sea-water conversion plant to 
produce 250 gals. of fresh water an 
hour 


Liquid-liquid extraction 


Solvent extraction of  de-salted 
water has been referred to as liquid- 
liquid extraction since it consists of 
fresh 


water with a solvent, then separating 


absorbing water out of salt 
the solvent from the pure water 
Important work in this area has 
been done at Texas A&M’s depart- 
ment of oceanography and meteorol- 
ogy. In its simplest terms, the process 
researched there consists of bringing 
solvent and sea water together at room 
temperaure. The solvent selectively ex- 
tracts water, leaving a concentrated 
brine; the extract is 
heated to separate the fresh water, 
the solvent is cooled to begin the 
cycle over again, and the water is 
cooled. Among the solvents used are 
such compounds as 


solvent-water 


tertiary nonyl 


Dt es ae na 
ye fe MOON Women) 
oe Sf 


aac =_= 


amine and N-ethyl-n-butyl amine. 
Energy consumption is much on the 
minds of the Texas researchers. One 
of their aims in developing the ideal 
solvent-de-salting process cycle is to 
approach a reverse transfer of energy 
If they could achieve this, energy in- 
put and use largely would be con- 
tained within the system. While they 
realize that full reversibility probably 
isn't possible, it is a good basis for 
comparing salt-water conversion 
methods as well as a good long target 
to aim at in shooting for the greatest 
possible efficiency 
Although _ the 
techniques now 


water-conservation 
available are less 
highly systemized or mechanized than 
the de-salting methods, they may be 
the immediate means for keeping the 
mains and reservoirs full. Both indus- 
try and government are at work on 
methods for getting the most value 
out of available water 


Covering reservoirs 


Stopping or slowing evaporation 

spreading 
thin, molecular films of anti-evapora- 
tive chemicals such as hexadecanol 
over them would save millions of 


While 


these films have not been successful 


from small reservoirs by 


acre-feet of water annually. 


on larger water bodies because of 
wind effects, the goal of mitigating 
evaporation seems so reasonable and 
necessary that it is a tempting one 

Weter statisticians say that in a sin- 
gle year evaporation in the 17 western 
states costs the U.S. more water than 
is pumped by all the municipal water 
systems in the country 

Clearing non-useful, water-consum- 
ing vegetation out of source lakes, 
sewers, and reservoirs also helps to re- 
duce water losses. 


One of the most obvious ways to 


save water is to stop throwing it away. 
The techniques are manifold. 

In Chicago, workers tracked down 
and patched 130 under-ground pipe 
leaks, saving 10.5 million gals. of 
water a day. And in Bensenville, Ill. a 
manufacturer, rightful winner of the 
prize for water penury, drains rain off 
five acres of factory roof plus five 
acres of parking lots, then stores it in 
two lagoons, treating it before use 
all for about a half cent per thousand 
gals. 

In this same economical vein, a 
Kaiser steel mill has lowered its water 
use from 65,000 gals. for each ton of 
steel produced to 1,500 gals. by re- 
circulating plant water. 

When engineers at California Oil 
Co.’s Perth Amboy (N.J.) refinery on 
Raritan Bay, just inland from the At- 
lantic, needed cooling water for the 
plant, they simply piped salt water 
ashore. When still more water was 
needed and the price of bringing in 
fresh water or more salt water from 
the primary source seemed too high, 
the engineers put up a cooling tower, 
recirculating and chilling the water. 


A limit to reservoirs 


Using probability mathematics hy- 
drologists in the Department of the 
Interior's Geological Survey can an- 
alyze many of the nation’s water-sup- 
ply problems. So far, for example, 
they have concluded that “there is a 
limit to how much we will gain by 
building reservoirs on streams in cer- 
tain areas.” The Colorado river, sur- 
vey mathematicians say, is an example 
of a river basin where water-storage 
may be reaching its practicable limit. 

By contrast, other researchers, 
working for the Department of Agri- 
culture, say their studies indicate that 
less than 5% of the rain running off 
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rangelands in the U.S. Southwest ever 
reacher a point downstream where it 
Here, says the USDA, 
the solution very definitely consists of 


can be used 


small storage reservoirs, underground 
reservoirs, and corrective vegetation 

Throughout the world, water prob- 
lems multiply, change, grow more 
serious. According to the Office of 
Saline Water, the need at this time in 
solving the water problem is not prin- 
cipally for bigger salt-water conver- 
sion plants but for the basic research 
and pilot-plant research. Only with 
bagic research into the problems of 
purifying water can we reach the 


scientific breakthrough which must 
come before we can consistently con 
vert salt water for much less than 50 
cénts a thousand gals. and brackish 
Water for less than 30 cents 

Already, though 


search, and theories are functioning 


some plants, re 


Two Ionics Inc. electrodialysis plants 


are demineralizing brackish waters 
that lie as groundwater under the vast 
inland areas of this country per- 
haps our next major source of water 
At Redfield, S.D., a conversion plant 
turns out 65,000 gals. a day; one at 
Gettysburg Air Force Station pro 
duces 40,000 gals. On the arid west 
side of California’s San Joaquin val- 
(pop, 
6,500) another Ionics plant, the coun- 
try’s first municipal de-salting plant 
turns out 28,000 gals of demineralized 


water daily 


ley in the city of Coalinga 


At the same time proposals have 
been made for using atomic power to 
blast underground water reservoirs 
and to power pumps for filling the 


aqueducts of the Southwest 
is the end in sight? 


Yet once we have learned how to 
de-salt water, save it, (and bring it to 
deserts and towns, will that be the end 
of the water problem? 

In Kensington, Pa. civil defense 
authorities have contracted with a 
local dairy to package enough quart 
cartons of deep-well water to supply 
the whole town if its surface water 
supply should be contaminated by 
radioactivity. 

The United Nations’ World Health 
Organization has taken on the im- 
provement of the world’s drinking 
water as one of its primary concerns. 
It points out, for example, that the 
building of new irrigation systems 
may cause the spread of a snail-borne 
parasitic infection, bilharziasis, unless 
precautions. 








Our civilization, our culture even life itself 

survive and thrust forward only as man and man, 
man and society are able to communicate one with 
another. Meeting the demands of society for ever- 
growing communications, by progressive improve- 


ments, results simply in continuously new demands 
for bigger, better, faster and farther communications 
Communications engineers of ITT Laboratories are 
engrossed in solving these myriad problems 

finding more room in the spectrum, from direct 
current to cosmic rays, and finding improved means 
of utilizing the spectrum. Active research is under- 
way, pushing high and low ends; in-between we are 
contributing to better communications through such 
things as parametric amplifiers, tropo-scatter micro- 
wave links, satellite communications systems, atmos- 
pheric propagation studies and global communica- 









tions networks, as well as advanced computers and 
digital communications systems. 

As an engineer you will find ITT Laboratories a 
stimulating and rewarding place to explore the 
spectrum, to work the rest of your active days 
toward advancing mankind’s communications — on 
earth, in the far reaches of space, and in-between. 
Write Manager Professional Staff Relations to find 
out where you can fit into this unique organization. 
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